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PREFACE. , 
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Howard, Es(j. ; Dr. Delarocht*. ; W. M(M)re, Fsq. ; H4T. B. ; Adam 
Anderson, Esq.; Marshall Hall, Esq.; Mathcmaiiens ; Mr. Charles 
Sylvester; Thomas Stewart Traill, M. D.; Mr JoI)n Murray; 
Biehard Lovell Edgeworth, Esq. F. R. S. M. K. I. A. &c.; John 
F'arey, senr. Esq.; NaiUicus; ami Mr. John Gough. 

or Foreign Works, M. Berthollet; IVI. Gay-Lnssac; M.Thenard; 
M. Vaiiqneiin ; M, Mains; M. Biot; Mr. .l.Clond; M. cl’Arcet; 
M. Deeandolle; M. Vitaiis; M. Mauy; Prof, l^ictet;. Prof. P. 
Prevost; Count de P'oiircroy ; M. Berzelius; M. Guv ton-Morveaii; 
M Klaproth; M. A. Laugier; M. Chevreul; M.Bucholz; and M. 
Marties. 


And of British Memoirs abridged or extracted, George Pearson, 
^1. D. F. R. S. ; Luke Howard, Rsq.; the Rev. .John Simpson; the 
Riglit Hon. Sir Joseph Banks, Bart. K. B. P. R. S. &,c. ; Mr. 
Bryan Donkin; Mr. J. 1). Ros.s; Mr. George Marshall; James 
Smithson, Esq. F. R. S, ; Mr. Rielwrd (’ailicry; Everard Home, 
Esq. F. R. S. ; 71iomas Andrew Knight, Esq. F. R. S. &c. ; Mr. 
J. Has.sei; Mr. )S^ilJiarn Corston; Dr. Wdliam Roxburgh; David 
Brewster, LL. D. F. R. S. Ed.; H. (k Brodie, Esq. F. R. S. ; Mr. 
William Lester; Mr. William Salisbury; and Mr. Samuel Roberts. 


The luigravings consist of 1 and 2. Various Figures representing 
the Hairs and minute Cryptogamiic on Plants, greatly inagnitied 
and delineated from Nature, by Mrs. A. Ibbetson. 3. Mr. Donkin’s 
Tachometer, for ascertaining the Wdociiy of Machinery. 4. A 
^^Ilippograph, or Mode of conveying Intelligence by Cavalry. 5. 
Mi* Ross’s Machine for separating Iron Fdings from those, of other 
Metals. 6. Mr. Marshall’s Sash-frame for preventing Accidents. 
7. I%duncl& of Leaves delincati'd and dissected, to show their 
Mdbhanisrn, by Mrs. Agnes Ibbetsoji, 8. Apparatus to explain 
the Decomposition of Water in .separate Vessels by Galvanism, 
by Adam Anderson, Esq. ,9. Crystals of carbonated Lime, by 
Abbe Hafiy. 10. Plan.s and Sections of a Spire of a new Con- 
struction, latelf erected at Edgewortlistown, bv R. L. Edgeworth, 
Esq. F. K. S- M. R. I. A., &c. 11. Diagrams for the Demonstra- 

tion of the Fundamental Property of the Lever, by D. R. Brewster, 
LL. D. P". R, S. Ed. 12. Mr. Lester’s Machine for,w’ashing Roots. 


13. Mr. Salisbury’s Method of packing and preserving^Plants and 
Trees. 14. Sheffield Apparatus for deaniiig Chi ijineys with- 
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ARTICLE 1. 

Ok th Hairs of Pfakts» In a Letter from Mrs. Aqnei 
Ibbetson. 

To Mr. NICHOLSON. 

sm, 

E study the larger and conspicuous parts of botany, Powerful p«r* 
but we leave with a sort of contemptuous neglect all the means 

more diminutive features, as ^worthy our notice, little extremely 
avMire how much nature performs in this way, and how many 
great and powerful purposes are answered by apparently lit- 
tl^means, extremely multiplied. If we minutely examine 
alf the works of nature, thift will appear a very important 
truth ; nor do^ any art or scieoee show this more conspicu* 
ously than the study of physiology, where all are multiplied 
little means, conducing to one great and important end. 

The subject of the present letter will peculiarly exemplify 
this. It is on the Hai rs of Plants. 

I have end^youred to show, and I hope succeeded in No p^piia* 
pMwiog, *• that the idea of pers|iiration in plants is ai^abso^ ^ plsnit* 
lute fable,'* or^inating from the poorness of our magnitiers^: 
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ON THE HAIRS OF PLANTS. 


. and tthatall that was taken for perspiration by botanists was 
Source of the either Ist, a sort, of hair, or instrument in 


4eceptipn. 


that'shii^|lbr carrying water to the interior of plants, and 
perforoHj^ many of those important services, which their 
di^nvtive appearance makes us overlook ; or, 2d1y, a sort 
'of cryptogamian plant, wholly nourished by the dews of the 
atmosphere, and proving what they are by passing, like all 
other plants, from flower to fruit and seed, and showing iii 
each various alteration the concomitant properties of each. 
That boHrtbese appearances have been taken for perspir* 
atioD there can be no doubt, since I have, repeatedly and 
' regularly followed them in every plant peculiarly said to 
perspire much; and always found it cither a fruit or an in- 
. strumet?t: and instead of being bnbbhs of water i«^suing 
from tile cuticle (as is supposed) their make alone would 
pfoye the contearj’^ as they could not transpire on stalks. 
Kven the vine ball is proved to have a stem; and is therefore 
ai}. instrument, not a bubble. Before I give a more am* 

Ansthft ofcje> these, 1 shall adduce a farther objection 

to the idea of perspiration; and prove the impossibility of it 
by. the disclosure of a discovery I long ago made, but would 
not give to the pulilic, till perfectly convinced of its reality. 
1 have already said, that there is found in the corolla of 
flowers, and in the stem of trees, a clear transparent skin, 
which, placed under the most excessive magnifier, shows no 
alteration of form, nor can any aperture be discovered in it. 
The same is found on the exterior of the cuticle, on each 

j ne exterior ^ 

skin of leaves side of the leaf of all plants; so it is not possible that a 
, .drop of water can pass to or from the interior in this w^, 
though certainly air may. It is difficult to dear the skia 
from all the marks the pattern of the pabulum leaves on 'ft, 
wldclrwere taken by all botanistA for the pores in the cutU 
cle.‘ 1 was once'uf this opinion; but 1 have stnee with such 
exjs;essive pains laboured to elucidate this subject, and" to 
prepare for the microscope upwards of forty spedmens, 
(cleared in the way described in a former letter ;)’^%hioh in 
thii^ state were thoroughly examined by myself and Others; 
th|^t4here cau be no doubt of their being- on both sides im- 
to moisture. They are divided into smlslt com* 
part meats by a nairow vessel ; and so extremely fine is the 

- • .km 


19 without 
pores, 
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skin, tbat> when placed in the sliders of my solar microscope^ 
it IS only on turnini^ the light in a particular directioii while 
the eye is on it, that it can be discovered. But the double 
microscope makes it very visible, let it be ever so nicely 
cleaned and prepared. 1 am hardly acquainted with any 
part of the vegetable structure, that plays so many parts, 
and shows itself in so many ways, as this delicate skin. It 
was through this transparent skin 1 saw the dew drop enter 
the pabulum. It is probably the same skin of which the 
hairs are formed, which confine not only water but air. 

How then can water enter the inteiior of the leaf, which 
is thus guarded on both sides by this transparent medium ? 
that water which is often seen underneath the skin of vege- 
tables, and wholly independent of the vessels? it is to the 
hairs alone they are indebted for it; which, however simple 
they may appear to the ca^^al observer, are very far from be- 
ing so in reality. To these indeed plants owe many of the 
most delicate and important offices, nor can a person see 
them once, and have a doubt remaining as to their being real 
instruments formed to effect some curious purpose. To give 
a faint idea of this astonishing subject is all 1 can attempt, 
for to collect a tenth part of‘ the various instruments these 
hairs are intended to represent would be an endless labour; 
and to account for the use and roanuer of acting of a few is I 
fear more than I can perform well, or as 1 could wish. 

The first idea that occurs on seeing these hairs greatly 
magnified is, that they resemble the instruments in an iun- 
inei^e laboratory. But great indeed must be the laboratory 
that could show instruments of such contrivance, figures so 
varh>us, and mechanism so astonishing, even putting their 
size^out of the question. By the most careful attention to 
their forms, by filling them with coloured liquids, and with 
aft and constant practice learning to manage the ^heat and 
light of my solar microscope (opaque as well as common), I 
have been able repeatedly to fill and empty a few of the in^ 


TTiis fkin seen 
in every part 
of the Vegeta* . 
ble stiuciure. 


Water enters 
the Jc*af 
through haii^ 

like vessels. 


They resemble 
the instru- 
ments of a la- 
boratory. 


struments, and by these means understand something of 
their construction. But it is ext remely difficult to get a liquid 
thin, enough, as the most trifling (degree of thickness cHycei 
the valves. This was. the catfe with extremely diluted 
stilj it, is to this I owe the conviction of the opening of the 
a B ® , • valves 
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ON THE HAIRS OF PLANTS. 


* Yfilves being double. I have also by observation noted the 
hairs always allotted for certain purposes; but there are 
many uses it is not possible even to guess at. Innuiueruble 
The various injleed are the offices these hairs perform. To shade from 
of the ^ convey moisture, to decompose water, to 

’c’iircli and secure the drops of rain as they fall, and select the 
clew. from the atmosphere, 1 have often seen ihein do; but 
these, 1 conceive, are but a small part of llie offices they daily 
execute: wlien an instrument is wanted for tiie seveuil pui- 
poses of carrying moisture to the plants, catching the rain 
drops on their points, and defending the back of llie leaf 
from the sun’s rays, a simple kind of lialr is genet ally used, 
. particiihii ly found on the leaves of trees, as reprostnled 

T, lig'. 1. This is merely a iniiiageii vacunin, wlntli 
draws the water into the vt.*.ssel, hi^A iheiice ieU it into tiie 


]>ubu}urn of tlie leaf. It is weU k:io'a o, titat the backs of 
moft leaves will not bear the scorching sun: and nature has 
peculiarly formed and lulafited the spiral wire, to turn the 
fi.t rt'o-rn leaf if so direct»*d. It is not from any great diiterence in 
; make, for both cnMcles are most freciueotlv alike on each 

o i.v.ri. .1.' ;ide of the leal'; being both composed in part of this clear 
'* skin; but the one is pressed down on the pabulum, and is 

a!v*mvs tlierefore moist ; while the other stands much above 
it, and, if heated, would soon dry up, peel off, and thus cause 
the decay of the leaf. When leaves are (o be defended from 


heat alone, and no other purpose to be ansv/ered, then, (as in 
coltsfoot and many other very wet plants) tlie hairs are form- 
(d liken ribbon with a quaiitjl\ of threads woven r^uiid 
them, and wholly without moisture. But in those which 
contain moisture, all the diiferent pipes have at the bottom 
a contrivance for the entrance of the water into the plabu- 
I'jin. 1 hio perfect meehanical process I have several times 
ivit'icssed and dew libed ns the dew drops entering t^e cuti- 
eio. See lig. 2, in which the thread a contracts, or loosens 
-to admit or retain the wattV. When from a long continu- 
ance of sinishine and dry weather in February or March, 
.when 1 he buds of trees are enlarging, and of course much 
vhtytfttdity is required for their preservation, a quantity of 
Orp,r.,on?il suddenly ^een covering all th| buds in various 

.directions, the sun cracking the scales, and all the apertures 
L • filled 
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tilled by a quantity of ves'^els shaped ns at 3. For seve- nio' tnro m 
ral years past 1 have attended \\ith- peculiar care to th;s phe- 
noinenon, and noticed the sort of infitrument used on the 
orcahion. Jt never varies, and regularly appears to select * 
the dew from the atino'^phere. By four or five in the morn- 
ing they are almost empty; by eight, perfectly full; again 
emptied before noon, and lute in the evening 1 have seen 
them replenished to biirsling, or running over: but Itow 
they fill themselves, except by means of a vacuum, 1 liave 
not yet been able to di-cover. This year all the trees (or ra- Bn.’.:, of frees 
ther the buds,) vveic covered with this vetsel, owing to tlie 
long drought in March, which never faib to bring it on; it ves^t-ls. 
appeared as il* all the buds were covered with diamonds. 

In perfumed plants there is a species of instrument that IT: ir^; of or]».r . 
bjifiles all conjecture as to the maimer of its management, or pfoes 
the uses to which it is applied. This is represented at fig, 4. 
e forms a part of it, hut is often found separate. The diffe- 
rent bells bubble between each division (when part of it is 
turned to the sun) like a pulse glass when a warm hand is 
appliei] to one of the balls: on turning a very hot sun on 
these, I once l)lew up two of them; and it not unfrequently 
happens, that the quantity within the hair, if heat is suddenly 
afiplied, bursts the vessels: but it is fortunate when it does flairs always 
so, since they always break at the valve, and by this means break at ihe. 
discover nrnch of their interior formation. These instru- ^*^'®** 
rnents are mostly found in the biilin of gilead, the most per- 
fumed geraniums, and plants that coincide in this rcn-pect. 

When 1 first saw this, and perceived the divisions to bubble, 

I*was persuaded it was a decomposition of water ; but was 
soon undeceived, for none of it disappeared. 1 have since 
repeatedly seen the effect, and been convinced, that it is si- 
milar to that which takes place in the pulse glass, and caused 
by the rarefaction of the air, and the increasing particles of 
liquid from the admission of caloric among them. Indeed 
every little power is visible here, nor can any instrument be Hairs untom- 

feo fit to try every little variation of temperature, moisture, ‘»usccp- 

. ,. . . ... tible of 

or evaporation^ as these most delicate diminutive ones, which alteration 


are never idle, as long as the vegetable on which they are 
placed lives; sensible of every chaage, even Le«>liA^iffer.r 
cntial thcrimfmcter is quiet in comparison. 

Tig. 
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^riat^^oiTie ^^*5* 5 *• appears constantly usef3 for the de- 

Secompositidb compositioo of water, where it passes away in a few minutes, 
of water- ^Ith its usual bubbling. I have often seen the same deepmr 
position between the two glasses of iny sliders, when exposed 
to a very ho: siin; ip short, it is a process so continually 
taking place, that you C 4 nnot make the proceedings of the 
vegetable world visible to the eye, without a perpetual re- 
currence of this chemical work; su(‘h a quantity of hidro^ 
gen is wanted, not only fur the juices of the bark, but for the 
seed, iuflatiKl with it, that the process niust of course be 
perpetually going on. In describing the various sort^ of in- 
strumeiTts I have observed, 1 have given two or three that 
strike as most singular; but they are in Mich numbers 
in plants, and so various, that I have found it difficult tose- 
Thc crypto- lect them. It it not Linoonimon see several different sorts 
of iustrmneptB on the same plant, apparently appropriated 
taken for the ® variety of purposes, nor is it pos»ible to mistake the fruit 
instrumciiLs. for the Instrument ; the latter so much reseioble^ the purest 
crystal, and their forms are so ext aordinur\, their valves so 
truly mechanical, that no person can see them, and take 
them for anything but what they are, “ an iustrunient 
nor did I ever show them without exciting an exciumation of 
surprise. I have once or twice found them inflated with a 
green liquid; but this is very rare. This is the case in the 
love-apple. What in that plant was supposed to be per- 
spiration is a small instrument of this kind (see lig. 6).' 

The most ex- Extraordinarily figured hairsare rarely to bt found, except 
traordmary io herbaceous annpals, or small plants. The wild plants 
foundTn'smill Cultivated in assistance of this kind. It woiiidi 

idants. seem, that, when art lends her aid, nature is less attentive to 

tlie preservation of her nurslings; though | believe it re- 
quires many years cultivation to lose any of them, still 1[ 
Extraordinary found occasional hairs oftener on wild plants than ou 

hairs seldom garden ones, and double flowers almost banish them. Trees 
Se flowere and shrubs have seldoiq any but simpU* formed hairs, if 
those with double cases or valves deserve this epithet; but 
occasional assistance of this kind is perpetnally found, par- 
ticularly among exotic trees. Nor are hairs found often oil 
eyergi^us; they, would undoubtedly burst with the firat 
IrMtr jf wiutcjr. The algo are .void»of all asslistance of this 
' kin^, 
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kihd, except t>ow and then on the cdlyx of the leatres! and 
then 1 have observed, that the water gets mixed with the * 
sinous juice of the bark, which coagulating bursts the pipes; 

These liairs are also very diiferent from those which ar 4 * 
fixed to the flying seeds, &c., for they resemble the coratiqes,' 
and the bones of fish; indeed the exact likeness of thesie 
three different objects is' very striking and curious. The 
hairs which surround the buds of trees, and are generally 
wound round them, are ne\^r inflated till wanted, aOtUtiU'^ 
certain time in the formation of the bud : when black (as iw 
fraxinns excelsior, juglans regia, and fuany othersjv tbg 
valves are admirably seen to open and sluit in alarge iimg« 
nifier, admitting and passing the water, thtough' the bkicb 
lines. 

That the hairs alter their forms, I have many proofs. Hairs-aU^r - -7 
During great drought 1 have seen those, which were before -j 

plain pipes, swell into divisions between the valves, changing 
their form from that at c fig. 7, to that at f\ and plainly 
proving the shape of the valves to be as fig. at g. On placing 
fig. 8 , PI. 1 1, in the solar miscroscope, after great bubbling and 
confusion, I took it out, and found the ribbon changed from' 
the appearance it has at A to that at t. It appeared as if it bad 
been before inclosed in another case, which case had melted 
away with the heat of th^ sun, and left the inclosed balls and 
s‘ring uncovered. I have so often seen the same result from 
repeatedly placing it, that I cannot doubt that this is the 
case. The divisions k k are often found attached to different 
shaped instruments, ending sometimes in bells, sometimes 
in plain pipes; contracted, or inflated, as the occasion re- 
q^uires. Nothing can be more common than fig. 9) which JLs 
aJwa 3 ^B full of water; and fig. 10; which is found on the ga« 
lium aparine. Extraordinary as is all I have related, it is 
not more wonderful than true. I am the first person that 
may be said really to have turned the solar microscope on 
the botanical world ; is it then incredible, that I should have 
wonders to relate ? did any person ever take a miscroscope 
in hand without it? 

1 shall now turn to the cryptogamian plants, ^ualiy taken' Description of 
for perspiration, and described by all botanists a^uch. the crypto- 
Manyof them resemble the pcwdeiW* Rchenki P'*"*®* 

begin 
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Fruit known 
by its various 
changes 
ending in 
ceding. 


Innumerable 
offices the 
hairs perform. 


Dffibrent from 
fhtf aririaturc 
oi plants. 


,to go toseed» though at first appearing like a drop of water^ 
which, even while your eye is on it, turns white, ahd soon be- 
comes hard and tirni; changing to seed. These are found 
on the mint, the pea, and innumerable other plants, said to 
pel spire much. That whu h Hales took for perspiration on 
the leaves of the sunfiower is a sort of mushroom, extremely 
moist, shown at fig. 1 1, w;; and that on the \ine, fig. : but 
T must stop, or my sketches would never end. i observe 
that the cryptogamian plants on the rose, and many other 
plants, because red, are allowed not to be perspiration: but 
surely the proof is not in colour, but on the matter passing 
from flower to fruit and seed, which all ill is sort does in a 
day or two ; yielding generally a sort of sirup, and equally 
nourished by the dews of the atmosphere: and certainly 
equally unfit with the hairs to be reconed perspiration. 1 
flatter myself therefore, that this will serve to convince those 
who still doubt. 

If I were to mention all the different oflicps to which the 
hairs are applied, it would be endless. To calch, coiivey, 
and mix, the powder of the stamen with the sirup of the pis- 
til, they are peculiarly adapted, having in ench hair a duct 
for conveying the mixed juices, when melteil, to tlie canal in 
the pistil. All this is plainly seen, sn.ce ‘/n ihe frolar miern- 
scope each hair is as large as a walkiiiijr "tick, flow many 
various offices do the hairs pei form i > Hi(‘ coi'slia, caUx, and 
gtipula! There is one peculiarlv aopr(^pria;e(i ro this latter 
part, in all diadelphian plants, curiously foioieti. How 
wonderful is the hair in wet plants! plm cfi to unaiM tlm air 
vessels from beingfilled with insects, they exactly rescn'ble 
iwords, shoot in a circle and meet in the mobile of the vessel 
as at fig, 7- How many an insect and water-fly have L se?n 
run through by them ! But this is not all, they have a sort 
of spring, which makes the hair strike clown, and thu.', get 
rid of the creature it has threaded. V\ hen 1 give my letter 
on water-plants, I shail show the ineehaniMiJ of this hair, 
which is as wonderful as any of the preceding account. 

This subject should not be made to intepfere with the ar- 
mature of plants, which is wholly of a different nature, and 
conJf^s but of two sorts of thorns; the 1st like those of the 
rpf ^9 the acacia^ the gooseberry, &€., is formed entirely of 

the 
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the rind, and an excrescence of it; probably arising from an 
extreme tendency in that part to grow in the same manner ' 
as the quercus sober, the ul(iius'*‘campestris, and many 
others, the rind of which is a sort of cork, always increasing. 

The 2d sort of thorn is that w'^hich in the crataegus is a dis* 
order in the tree, to which some plants are peculiarly sub* 
jeet: a sort of missed bud, from the stoppage of the line of 
life, caused probably from the momentary check of the juices, 
on some sudden alteration of the weather ; as I have observ* 
ed, that, when the barometer and thermotnetcr are without 
much variation, except the natural one of day and night in 
the latter, no thorns come out. I have measured at such a 
time a shoot three quarters of a yard long, without a thonu 
But when in the spring alterations are frequent, the br.ir.clics 
will be scarce two inches, and always ending in a long one: 
and on dissecting this, the line of hie will be louud to liave 
stopped, bef re any other part of liie plant. 

I intended to give merely a skelch of this subject, till I ITopcto intro. 

better understarid how to inflate the hairs witli a coloured 

” ^ inci? 

liquid, aud till 1 can more thoroughU comprehend their uses in d.tasl, 
and management; fortius indeed I should have waited, but 
that it was absolately necessary to prove, iliat I would not 
liave written against the perspiration of plant, without u 
complete conviction of the truth of my assertion : “ that the 
whole ssvklem of perspiration could not be supported against 
the absolute proof tlci solar microscope adduces of its false- 
hood.” If 1 were rich, 1 would certainly have the instru- 
ments imitated in glass, } loperly inaguilied (if it could be 
done) as 1 think much might be learnt from It. It is the 
ipcchanism of nature: vie talk much of its simpl’city, butit 
^rely consists only in not making use of more' contrivance 
than is necessary; and when the mechanic powers are 
wanted, can we do better than study them from models so 
perfect, forms so wonderful? and though we could not syc- 
ceed in forming a sort of air pump in a hair; yetit might 
serve to teach us to simplify our machines, and to rectify 
many of oqr n^istakes. 

Your obliged servant. 


C^wle^ Cottage^ 
July 1811 . 


AGNES IBB 
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Inquiry tvneeming the Natural EeoHomy «f Ants. 
Letter from a Correspondent. 


In 


SIR, 


To W. NICHOLSON, Esq. 


Having always obseriret), since T first commenced tak- 
ing your excellent publication, that you have constantly 
paid the kindest attention to the inquiries of such as wish 
to be informed on the iiiteref;ting subjects embraced by your 
plan, 1 feel almost confident of your permission to request, 
through the medium of your journal, the communication of 
such original facts and observations relative to the natural 
economy of different species of ants, as may have occurred 
to the notice of any of your numerous readers. It appears 
to me, that, striking as the habits of this genus of insects 
certainly arc, the subject is, as yet, by no means generally 
well understood. 

Your compliance with my request will be considered a 
particular favour. 

Iapi,Sir, 

Your obedient humble servant, 

W. H. B. 


111 . 


Report of a Committetp consisting of Messrs* Berthol/et, 
« Chaptalf Vauquelin^ Le Breton^ Vincent, and Gnyton^Mor^ 
veauy appointed by the Institute to inquire concerning tke 
Process of the late Mr* BACueLiER,ybr the Composition of 
a preservative Stucco\ 


It was in 1755 that Mr. Bachelier, struck with t||e speedy^ 
aHerution of the stones employed in the principal Wuildings 
at Paris, and the inconveniencies of the process employed 
from time to time to renew their surfaces, proposed to the 


flieMag; titi^ Die. 1^09, p‘.^l5 


snpeN 
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Buperintcndant of the royal buildings to try a preservative pre^entod bj a 
stucco. Accordingly three pillars in the court of the Lou- composition, 
vre'were coated with - this stucco for half their length, two 
facing the south, the other the west* .These were still re- 
Tnnrkab'ein July last for the uniformity of their tint, strongly 
distinguished from the dull gray and earthy aspect of the 
contiguous parts: but as the alterations made in com- 
pleting the Louvre would necessarily destroy every trace of 
this experiment, the Institute appointed a committee to 
inquire concerning it, before it should be too late. 

In company with Mr. FontainCt architect of the Louvre, too thin to m- 
the gentlemen abovementioncd examined the pillars, and 
found, that the stucco applied formed a coat too thin to 
injure the finishing of the most delicate sculpture ; that it 
retained a uniform colour even in the parts exposed to the and unaffected 
action of the wind, rain, and sun; that rubbing it with the 
hand made no impression on it; and that, if one of the 
three pillars exhibited a reddish yellow tint, there could be 
po doubt, from its appearance in other respects, that this 
was owing to some colouring matter added iiitentionally. 

It could not be found on inquiiy^ that Mr. Bachelier Account of it 
had consigned his process to writing, and the following was 
the Ijost account his son could give of it from memory, mentor's son» 

“ Its basis consists of the sifted powder of oystershells, pre- 
viously washed and calcined to whiteness, mixed with the 
biitycaceous and caseous part of milk* My father used the 
common cheese known by the name of frontage d la pie 
[skimmed milk cheese?]. He first separated all thewheyey 
pifi't by pressure, and then left it feme time exposed to the 
air to dissolve or soften. In this state he mixed with it a 
quantity of calcined oystershelU in fine powder. When 
this mixture was brayed on a stone, the cheese softeimd, 
and formed a very smooth and wliitish liquid paste. To 
inake the stucco he diluted this with a solution of alum in 
water; the quantity of water being proportioned according 
to the thickness of the' coat intended to be applied.’* 

Mr. Bachelier could say nothing of the proportions of Paper coated 
the ingredients, he only adde^, that, his father having 
thought of employing this composition undiluted i^^over could be ef. 
leaves of fvom which writing was easily effaced \ a 

wet 
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Oxide of Kr.<i 


SIS of the 


A 


No animal 
xTiAtt^'j rou'iil, 
but iliti ;‘i'n- 
jP*'nt Mil il of 
bci nin? 
fablct ciTiiited. 


IrvlIranoTK of 
a’'7'.mal mat« 


ivet spongp, he observed, that the oystershell powder was 
taken at random, and added to the cheese till it hud ac- 
quired the consistency of a paste capable oT being spread on 
paper. 

The committee having obtained from Mr, Bachelier a 
few leaves of paper covered with thin paste, found from the 
very deep black immediately given ]t by the hidrosul[)huret 
of potash, that it contained a considerable quantity of oxide 
of lead, the presence of which thcie was no reason to sus- 
pect in the preservative stucco, so that they could not be 
considered as the same. 

It remained therefore to analyse the stucco, which wav 
done by Mr. Vanquelin; though, as a very small quantity 
only could be obtained by scraping the pillars, ic did not 
admit of repealed trials. The results of hi^ analysis gave 


Carbonate of lime* 63 

Sulphate of lime 7*73 

Carbonate of lead 6 

Oxide oi iron, about 4 

Silex 9 

Water 20 


Organic matter, an indeterminate quantity 


102-73 

The surplus of 2*73 Mr. Vauquelin ascribes either to the 
mattn* not having been dried to the same degree, or to the 
escape of a little carbonic acid during the calcination. 

The presence of animal matter was sought for, but not 
a particle could be separated. The smell it emitted during 
calcination no way resembled that of aminal matters; on 
the contrary it had the pungent sharpness of vegetable 
substances. On being <?xposed to the action of heat in a 
retort liowcver, a clear and almost colourless liquid came 
over, from which potash expelled a very evident ammonical 
vapour. This indicates, that some animal substance en- 
tered into the composition, but that in time it was decom- 
posed, and left only an ammonical salt. The brownish 
colour it acquired in the fire also proves, that some animal 
still remained in it; though altered in its nature, 
it neither emitted the smell proper to such substances, 
Xior yielded any preceptable quantity of oil. Lastly^ 
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Lastly, tills matter yieldetl ■ no appreciable quantity of No alucniae. 
alumiue, so that it may be presumed no nluni was employed ^ 
in the c'oinpositioiu 

Mr. I3ache!ier having some of tljc paper that had been Anulybisof the 
prepared by bis father, the coating of this was analysed, and co^iikig. 


the result indicated, that 

Qnicklinae Sb'CG 

Calcined gy psnin 23*34 

Ceruse or carbonate of lead 20 

had entered into its com position. 


On these proportions more dependence can be placed This mo^e ♦». 
than oil the former, since it was impossible to detach the ^'ep*^***!^**^ 
plaster from the pillats without some of the substance of the 
stone itself. 

That tlie caseous part of the milk is the proper vehicle for Chcesj^auer 
the powders we learn from the positive testimony of Mr. Ba- vemde. 
cUelier, the son ; and its utility is coiitirmed by the experi- 
inenls of Mr. d’Arcet published some years ago*. 

Of the efficacy of Mr. Bachelier’s composition there can I’fiicacy of the 
be no doubt, as wc have irrefragable and still existing testi- 
iiiony of it; nor would it be difficult to estimate this before- 
hand, when wo consider the causes, that (irodiice the gradmd 
decay of tlie finest buildings in this capital, and the means 
of guarding against them. 

llard and fine grained calcareous stone, susceptible of a Stone not fa- 
greater or less degree of {jolish, is not liable to this altera^ ^ 

tion. It is therefore owing to the nature of the stone com- 
jrionly employed, which is of a looieund unequal texture, and habU to ;% 
filled with cavities, and found by analysisHo contain 10 or 
• 12 per cent of silex, and frequently 3 or 4 of oxide of i^on. 

•The difference of the stones from the quarries near Paris is 
evident from the tables of Mr. Rondelet, in his Treatise on 
the Art of Building; where we see, for example, that what 
is called the grignard of Passy is of the specific gravity of 
2*4G2, and supports a weight of C750 ki). ; while the /air- 
bourde of St Germain has only PSGO sp. grav., and is 

• Dpc. phil. an X, No. 5. The pamphlet entitled I* Art depeindre 
au FromagCi ou cn Ramtkiny which Mr. d'Arcel regrets his V ^i lig unable 
to procure , foreign to ihe subject, us it related to painiin^Kith soap 

or Max, [i;ec Joujiial, Voi. 1, p. 213^] * 

cruirbed 
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Spidersrform 
(heir W4!bs on 
tbt«e ftones. 


Mode of pre- 
senting this. 


Other means. 


crushed by a weight of 9*21 kiU The prices of these two 
kinds of stone differ too in the proportion of 26 to 10. 

It is not at all strange, that the little spider called by 
Linnaeus senoculata, the cellar spider of Geoffroy*, shot^d 
fin^ on the surface of this stone a convenient situation to 
shelter itself, deposit its eggs, and spread the nets in wliich 
it awaits its prey. Its web extends circularly round the ca- 
vity, that serves as its den, forming round spots of 3 or 4 
cent. [1 in. or 1|] radius. It is not thirty years since the hotel 
des monnoies was built, and I have counted no less than sixty- 
eight of these dark gray spots on one of the ]>i liars of the 
vestibule. Similar ones are found not only on the stone, 
but on the coatings of plaster, and on the walls covered with 
common stucco. It is particularly in the joints and angles, 
that the insect begins to fix itself. 1 have seen several on 
walls, the stucco of which had been coated afresh within less 
than seven years. These spots ut length form a continued 
coat, retaining the sloughs of these insects, the remains of 
those on which they feed, and the dust raised by the wind, 
so that lichens soon take root in them. 

If it be asked, bow is this to be prevented ? the answer is 
easy. By a composition that resists water, will adhere to 
the stone so as not to scale off*, l as a sufficient degree of con* 
sistency to stop the pores accurately, is liquid enough to be 
spread as a wash, and uniformly to iev over, as it were, all 
the saliant and indented parti;, without thickening the angles 
or blunting the edges, and lastly which gives to the assem- 
blage of coarse grains ti^c smooth surface of polisbab^e 
sloiics, in which appears iht'.e insects cannot nestle. And 
thi‘j we think may be expected from Mr. Bachelicr's stucco. 

'Meantime I must observe, that, in tlie present s^te oJ 
our chemical knowledge, other means of fulfilling these con* 
ditloiK. may be pointed out. We know for instance, that 
phosphate of lime is one of tlie most cxed combinations: it 
would be sufficient therefore, to wash over the stone with 
phosphoric acid more or less diluted, or with phosphate of 
lime, lead, magnesia, &c., held in solution by an excess of 

informs in^, that he has found the same habits u: Lis- 
ter^ C' tinea atrax. 


their 
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their acid, to give it a sort of covering, that would render it 
as unalterable as the stone of Logozaii in Estratuadura. It * 
is equally known, that sulphate of barytes resists all agents 
in the humid way ; and we uiight certainly coat the stone 
with this earthy salt, by first impregnating it with asolutij>ii 
•f sulphate of irou, zinc, magnesia, alurnine, &c., and im- 
mediately washing it over with barytes water *. The inso- 
lubility of oxalates and tartrates of lime, and the adhesion 
they contract by deposition even on polished substances, 
suggest processes for washes not less solid ; as the acids added 
to these salts to render them temporarily soluble, saturating 
themselves with their base from the substance of the stone 
itself, would not fail to connect together all the grains, fill 
up their intervals, and completely close the pores. Trials 
made with a view to ascertain the justice of this reasoning 
have confirmed the expectation of a successful result ; since 
on the most porous stones they have produced a surface, on 
which the eye could see no appearance of coating, but which, 
being rubbed with wet black cloth till the cloth showed signs 
of wear, was not in the least soiled by it. 

Preparations of this kind however would be much more The U»er toO' 
expensive than Bachelier’s stucco, so that their use must be expcatife. 
restricted to the preservation of sculpture of extreme deli- 
cacy;*' 

For farther satisfaction trials have been made with diffe- General re- 
rent kinds of stone, and stucco made in imitation of Bache- 

rinientc. 

lier’s. These have given rise to the following observations. 

1. All the compositions in which alum water was employ- 
ed IsoHed the fingers, and were washed off by water. 

12. The cheese that acquires the greatest consistency witji 
substances is that which is almost entirely deprived of 
the' bntyraceous and wheyey parts. Mr. d^Arcet, in the 
paper already quoted, had' remarked, that these were more 
detrimental than useful, that painting with milk would not 
resist water, and that the cheese called Jromagediapie might 

* Accident fumiihed Mr. d'Arcet with a strikiag proof of the readi- Filtering itone 
ness with which this change of bases by superior affinity will fiU the pores spoiled by ac« 
•f the most porous stones. A capsuleifull of strotuian water b|ppening wdenL 
to be tverturned iute a filtering stone, it oeTer sfter lot through 
drop of wator^ * \ • .. 

be 
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be used after it had grown dry, though less advantageously 
* than when fresh made and well drained. 

5, A mixture of this cheese with lime simply forms a 
paste, that adheres hut slightly even to coarse grained stone, 
and not at all to paper. 

4. Calcined gypsum, which in a small dose facilitates the 
union of the lime and cheese, renders the paste hard and 
clotty, if it be used in too large proportion. 

5* It had appeared, that whiting, which is used in paper 
bangings, might be admitted into the preparation : but it 
was found, that, if this earthy substance, which in a pro- 
cess described by Mr.d*Arcet is carried to twenty times the 
weight of the lime, may bo used with success for inside 
work, it would make too thick a coat, and would not adhere 
so strongly to the stone. 

6. The addition of a very little ochre, or red oxide of iron, 
to this preparation, will give it such u lint us may be wished, 
without altering its properties. 

Fropornon cf proportion of cheese must depend in some measure 

cheese. on the stale in which it is, and cannot be determined pre- 

cisely but by the condition of making a soft paste. A fourth 
of the weight of the toVid matters appears to be a sufficient 
quantity of cheese fresh from the press. 

Preparation of The quantity of lime to be used at once being deter- 

xiu compound. it is to be slaked in as little w’aler as possible, but 

enough to make it pass througli a sieve not ve'*y fine, in or- 
der To separate the parts that will not slake. This is to be 
triturated with the che(?.e to tiie consistence of a soft, 
smooth,'' and coherent paste. To this are to be added 4he 
calcined gypsum and the white lead, which must not be 
adulterated with chalk, and by farther grinding on the stefne 
with a little water the whole is to be reduced to a pap, ratfter 
thick than fluid, lyastly it is to be diluted with common 
water the moment of using it, which is to be done with a 
^ainter^s or varnisher'a brush. 


IV. 
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Ohservalions and Experiments on Pus. By Georoe 
Pearson, M . P . F . H . S *. 

C/HEMICAL writers vary in their statements of the pro- Properties of 
perties of pus ; and they consider, that a farther investijira- deter* 

tion is requisite for the purposes of science. Physicians 
confess, that, in numerous cases, they cannot form a satis- 
factory judgment of the nature of diseases, on account of 
not bein*' able to determine what is, and what is nut puru- 
lent matter; likewise probabl}, on account of the existence 
of different kinds, or varieties, at least, of this substance, 
afforded by different disorders. 

1 beg leave, therefore, to submit to this learned Society, 
my own observations, experiments, and reasoning on this 
animal matter. 

Section I. Simple^ and obvious Properties* 

The different kinds of fluid, coramonJy considered to be Different kinds 
pus, may be distinguibhed by the following titles: of pus. 

1. The creamlike and equally consistent. 

II. The curdy and unequal in consistence. 

HI. The serous and thin kind. 

IV. Tile thick, viscid or slimy. 

1- A pint of the first sort was taken out of the pericar- Properties of 
dium, after a fatal inflammation of the heart, in St. George’t 
Hospital, and obligingly sent to me by my colleague, Dr. 

E. N. Bancroft. 

The colour was yellowish — ^the smell was fleshy when 
w jfrmed — it was smooth aud unctuous to the touch. 

2. The ^specific gravity of two diflerent portions was as 

163Q and 1633, that of distilled water being 1560; each 
substance being of the same temperature. Sfriim of the 
blood of different patients, was found at the same time to 
be 1626, 1627, and l630. Accordingly, the distilled wa- 
ter being LOGO, the pus is 1031, and 1033; and the serum 
is 1029, and 1031. ' 

*• Philos Trans, for 1810 , p. 

VoL. XXX. — ScPT. 1611 . C 
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^ 3. After 12 hours repose^ about two ounces by measure 

of a limpid fluid having appeared on the top, it was de- 
canted from off the opaque purulent fluid ; wliich was be- 
come thinner in the upper part of the vessel containing it, 
aifll thicker in the lower than before. 

4. Oil farther repose, it did not become offensive so soon 
as a portion of the same pus mixed with a little blood, or 
as serum alone. 

5. Tins p'Js neither indicated acidity nor alkalescency to 
the usual tests, viz. turnsole paper, tincture of red cabbage. 
Brazil-wood paper, and tiirineiic paper. 1 have, in otlicr 
instances, sometimes observed acidity to be indicateil by 
turnsole paper ; but in none alkalescency, so long as the 
matter remained without foetor. 

6. Being examined under the microscope, when duly 
diluted with distilled water, innumerable spherical particle* 
were seen, which did not appear altered in flgiire, or dimi- 
nished in number, by extreme dilution ; that is. they did 
not appear to have been dissolved. 

r ti !h K id, H. A pint of pus of the second kind, ci;?, curdj/^ wa- 
afforded by a psoas abscess. 

The colour was brown. It felt knotty. On pouring 
from one vessel to another, tlie curdy masses were manifest, 
and of various sizes, from that of a pin’s head to a hnzi I 
iiut. It was more viscid than the former, and of a little 
greater specific g'^rivity. On standing, a limpid fluid ap- 
. peared upon the top, as in tlie first kind, but in smaller 
.quantity. Globules were seen with the nucToscope.*bi)t 
also a number of irregularly figured larger masses. Pu- 
' trefuction took place sooner than in the former kind. In 
other properties, this pus was similar to the first kind. ~ 

Cvi kird. 111. Serous thin pus. It was produced by .a fatal inflam- 
mation of the peritoneal coat, without ulcer, and taken out 
of the cavity of the abdomen. A good deal of serum was 
afTo effused, of w'hich the pus was a deposit. It was not 
much thicker than milk. To the feeling it was not at all 
^ ■'tfnctlions." The ‘smell was slightly oflensivc. On standing 
2 j ^ oiirs a sediment appeared, occupying only one half the 
I fir'd vessel, under a whey like liquid, l^itrefaction took 
' ^ -.gla^c sooner than in eitli^r^of the two forratr kinds. The 

specific 
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apecific gravity was the same as that of the first sort. In 
other properties it was similar to the creainlike pus above • 
di.^tinjJuisheH. 

IV. A. pint of the visrid pvs obtained from an ab- 
^iress anioiij^ the muscles of the thigh- If I had not had 
entire couhdpn<*e in Mr. Brodie’s accuracy, who was so 
obliging as to attend to iny request, on this and many 
other like orcasions, I should have supposed, that this was 
expectorated matter, it so exactly resembled in its simple 
properties the raps/ kind^ des ribed in a paper on expecto* 
rated matter. Phi!. Tnins. 180i), P. 11, p. 317** 

'rhe appearance was not quoe uniform, there being semi- 
transparent masses in small proportion, mixed with the 
pcM'fectly opaque white matter. It was almost inodorous. 

To the tone h it was quite smooth. The specific gravity 
was nearly that of the second kind of pus. 

On standing 24 hours, about one ounce measure of lim- 
pid fluid rose to the top of the whole mass. Putrefaction 
cii<l not take place so soon as in expectorated matter of the 
same consistence. 

The examination by the microscope manifested innume- 
rable spherical particles among leafy masses, and numerous 
particles of irregular forms. 

The simple properties were otherwise similar to those of 
the other sorts of pus, above distinguished. 

Many other differences of purulent matter are universally ^ ^ 
recognized ; but they are either varieties of the four kinds 
■already named, or the diflcrences depend upon the obvious 
infxtuie with adventitious substances; such as the red par^ 
of the blood, coagulated lymph, serum, putrefied matter, 
fibrous and membranous masses, calculi, &c. ; therefore, I 
deem it useless to describe them. 

Sect. TI. Agency of Caloric, 

1 . The above kinds of pus coagulated like serum of Action of heat 
blood, into a firm, uniform, foft solid, at the temperature 
of completely; but partially at I 60 '’ of Fahreuheit's 
thermometer. ‘ 


• • Sf c Journal, Vol. XXV^ MM). 

Ce 
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Evaperatcd 

dryness. 


Kes'irlua. 


2. The decanted limpid fluid from pus, Sect. I,— I, II j 
III, IV, coagulated completely into a Arm uniform mass, 
like serum of blood, at 165% but it became opaque and 
thickened at l6o% By pressure of the firm curd thus pro- 
duced, a watery liquid was separated, which on due evapo- 
fation did not give a jelly, but was coagulable like the de- 
canted liquid just mentioned. 

The thick opaque matter, after decanting the limpid 
fluid, coagulated as before said, into a firm mass at l65% 
to 3. Bach of the above four kinds of pus, being evapo- 
rated to dryness, left in no rase less than one tentli of its 
original weight, or more than one sixth ; but most fre- 
quently one seventh or one eighth of brittle matter. The 
smallest proportion of residue was left by the 3d, or serous 
kind ; the largest, by the ‘2d or curdy. These residues gene- 
rally became ratiier soft, especially those of the 3d, or tlie 
serous kind, after exposure to the air. 

4. Tlie opaque part of pus after separating the limpid 
fluid afforded on evaporation from tV to tV more of brittle 
residue, than an equal weight of the pus itself; and it re- 
mained hard on exposure to the air* The limpid fluid, 
evaporated to dryness, yielded about one tenth of brittle 
residue; which grew moist, and sometimes deliquesced, or 
exposure to the air. 

5. The brittle residues above mentioned (3), being ex- 
posed to Are in plalliia crucibles, flamed for some time, 
emitting a very ofiensive, pungent, empyreumatic smell; 
the uninflammable residue being kept in a state of ignition 
for a longer period, what remained at length was .'used 
readily from the serous, viz^ the third kind of pus; but i:. 
the cases of the other exsiccated residues of the 1st, 2d, and 
4th kinds of pus, they barely were melted, or only became 
soft and claggy. The fused residues from the serous pus 
amounted to -x^ 'or -yV ^he exsiccated pus ; and to or 

of the original purulent matter* Those from the second 
kind, the curdy, amounted to -yV or of the dried matter, 
and to j J or of the pus itself* The fused masses from 
the 1st and 4th kinds of purulent matter afforded interme- 
diate^ quantities of melted matter between those just men- 
^tioned* 


6. The 
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6. The fused residues (5), being treated in the manner ^ 
described in a former paper, Phil. Trans. 1809* P* IT* 
p. 3jG — 3i9*, 1 found they consisted chiefly of muriate of 
soda, phosphate of lime and potash ; with strong indica- 
tions of carb,)nate of lime, and a sulphate ; beside traces of 
phospliate of magnesia, oxide of iron, and vitritiable mut- 
ter, probably silica. On a reasonable culcnlation, it iip^ 
peured, that in the serous kind of pus, the muriate of soda 
amounts to from one and u half, to two per 1000; the phos- 
phate of lime from one, to one and a half per 1000; the 
y)otash from one half, to three fourths of a part in this 
quantity ; and the other matters together, to half a part in 
1000. In the cardy malier^ the second kind, the muriate 
of soda amounts to from three fourths of a part, to one in 
1000; the phosphate of lime to one; the potash to less 
tlian one half; and the other matters united, to half a part 
in 1000. The first kind of pits, the creamlikey and the 
fourth, the afforded from the melted residue the same 

substances as the kind, excepting a somewhat smaller 

proportion of muriate of soda, and potash. 

7- The brittle residues of evaporated pus, after decant- 
ing the limpid fluid (4), being treated with fire as above re- 
lated, the remaining matters were melted tvith more diffi- 
culty, and less completely, and contained a smaller pro- 
portion of muriate of soda and potash than the original 
pus. 

S. The decanted limpid fluids (4], being evaporated to 
dryi¥'ss, these residues were exposed to They were 

melted, and then afforded a larger proportion of muriate of 
soda and of potash, than the pus itself; but with the same 
proportion of the other saline and earthy substances. 

Sect. 111. Agency of TFafer. 

1. After dere.nting the limpid fluid from off half a pint Action of wa- 
of the four kinds of pus as above related, (Sect. I,) three 
ounces by measure of distilled water were mixed with 
each of them. After 48 hours I'epose, a limpid fltiid of 
nearly the quajntity of two ounces by measure was seen 

• Journal, Vol. XXV, p. 
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forming an upper stratum to the pus. It uus decanted for 
examination. 

r {a) Op exposure to fire it became turbid like milk, as 

soon as the temperature was elevated to lC5% but did not 
become thicker at a greater elevation. 

(b) On evaporation to drj’ness, the residue amounted to 
about one fifteenth of the weight of the liauid from the se- 
rous pus, and to one twentieth from the three other kinds; 
in place of about one tenth, as from the first decanted li- 
quid, (Sect. I, 4) ; and as from serum of blood. I'he resi- 
duary matters were of the same kind as those above de- 
scribed, Sect. 11, 2 — 6. 

‘iid solution. (c) Three ounces by measure of distilled water having 
been again mixed with each of the four kinds of pus, and, 
in 48 hours, two ounces measure of decanted limpid fluid 
from each having been evaporated to dryncns, residues of 
the same kind, in the same proportions, and in neady the 
same quantities as before, were obtained (o). Tlitse de- 
canted fluids becauje nearly as Luibici us the former, on 
raising their temperature to j65% 

3d solution. (d) Distilled water was added a thiid time, in the quan- 
tity of eight ounces by uieusure, to each of the four parcels 
of pus under examination ; and, after 48 i. ours repose, six 
ounces of limpid fluid wtre poured pfl from each of them. 
At the temperature of l65% the decanted fluids became tur- 
bid; that of the serous pus more so than the othtrs. On 
evaporation to dryness, a much smallir quantity of resiciuc 
was obtained than before, viz. one sixtieth from the serous 
pus, and one seventieth from the others ; and it consisted 
of the samp kind of substances as above described ; but tiie 
muriate of soda and potash were in smaller proportion than 
before. 

4th solution (e) A fourth time distilled water, in the quantity of a 
pint, was mixed with the present four parcels of pus; and, 
after standing 48 hours, three fourths of a pint of clear 
colourless liquid was poured off from each of them. It 
became slightly turbid and whitish on boiling. On eva- 
pora^iion, each parcel afforded about the fluid em- 

^ ployed. The residues now consisted of animal matter, with 
a much smaller proportion than before of muriate of soda, 

phopphat Ji 
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phosphate of lime, and potash — nothing else could now be 
traced. 

(f) Distilled water, in the quantity of a pint, was ooce Sittsolutbn. 
more m!.Ned with the four sorts of purulent matter under- 
going inquiry. After 48 hours, a pint of liquid was de» 
ranted from off each of them ; but being slightly turb’gl, 
they were left to stand Q4 hours. By this time a sediment 
was deposited from each of the Injuors; but being still, 
though very slightly, turbid, they were filtrated through 
suitable paper. They were then transparent. The trans- 
parent filtrated liquors had their transparency disturbed by 
a boiling temperature. They became also slightly iiiilliy 
with nitrate of silver, but scarcely so with infusion of gall 
nut. On evaporation to the quantity of an ounce from each 
pint, the residuary liquids appeared slightly globular. 

These, on evapoiation to dryness, yielded not more tlian one 
part of nniinal mutter, from each 500 of the transparent fil- 
trated liquids, 

ig) On standing three or four days in a cold room, the Residuum, 
parcels of pus, after the ablutions just related (a—/)y exhi- 
bited a whey coloured liquor at the top, of which about { 
of a pint was poured off from them. More turbid liquor 
was also separated from the washed pus, by pouring it upon 
a porous cotton cloth strainer, which left purulent matter of 
the consistence of starch mucilage, amounting to about one 
half the original weight, 

(^) The pus freed from coagulable limpid liquid by re- its propertiei. 
peated ablutions (a — h) was white as snow — equal in con- 
sistence — perfectly smooth — the 4th kind was less viscid than 
before, but the others were more so — no smell — not at all 
disposed to putrefy — on elevating its temperature to V65* 
and higher, it did not coagulate into one mass, nor into clots, 
or large masses of curd, but a watery fluid separated from a 
fine soft somewhat curdlike opaque fluid; which did not be- 
come more curdy, even on boiling — it did not appear that 
above a grain of this part, or state of pus, dissolved in 1000 
waters — was highly globular under the microscope, and re- 
mained so, although coagulated by nitrate of silver; by in- 
fusion of gull nut; by alcohof; and supersulphaf^ of alu- 
mina-— with muriate of ammonia, nitrate of potash, and other 

neufral 
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Aeutral saltfi^ and with carbonate of potash, it produced a 
viscid semitransparent mass like expectorated half transpa- 
rent matter-^ex posed to fire in a platina crucible^ it was in- 
flamed, bat did not emit an offensive smell, and after conti- 
nuing the ignition, the residue was a particle of half fused 
nrstter, not amounting to the pus after ablution, nnr 

above of the same matter exsiccated ; it consisted of 
phosphate of lime and vitrified matter — no ammonia was 
perceivable, on mixing lime with this washed pus; nor mu- 
riatic acid on adding sulphuric acid. 

Different 2. (a) ^ tea spoonful of the creamlike pus^ being agitated 

agitated inswap half a pint of distilled water, produced a ninky fluid, with 
ter. a number of smull curdy particles suspended, but very few 

leafy or fibrous pieces or clots. 

(ft) The AYTOII5 pwx being treated as juft mentioned (c), 
the same appeanuices ensued. 

(c) The curdy being agitated in the same manner in 
water, a number of clots, leafy, and fibrous masses, were 
seen suaspended among fine small curdy panicles in a pearly 
liquid. 

(d) The idscid p«j being treated as just said, it required 
long continued and violent agitation, to diffuse it through 
the water, and then the appearances were as last cle- 
scribed. 

3 . Pus of any kind, after boiling in twenty times its 
quantity of water, was quite as globular under the micro- 
scope as previously. With a smaller proportion of water, 
the mixture became very turbid, soiueiimes clots were 
formed in a pearl liquid, in which n fine tediment took 
place, which appeared much more globular than the clots 
or curdy masses. 

4. In general, water in which pus has been agitated re- 
mains somewhat mdk}'', with an abundant c^ose white sedi- 
ment; but after two, or three, or more ablutions, the 
water becomes clear on standing, and the sediment more 
curdy. 

Sect. IV. Agency qf Alcohol cf Wine* 

Action of al The different kinds of exsiccated pus exposed to the 
cohol onpus. a^rency of this menstruam, end treated as iliescribed in a 

former 
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Former paper, Phil. Trans. ]809> P. II> p. 329 *> 

suits were similar, except in the proportion of products. • 

1. These exsiccated substances afforded to this men* 

struum a smaller proportion of potash, but as much animal * 

oxide and muriate of soda, as mucous sputum. 

2. The undissolveci matter left after repeated digestions^fi 
this menstriniin afforded the same substances, but in smaller 
propoitions, as mucous tputum. 

3. Equal bulkfc of fresh pus, and rectified spirit, of wine, 
afford a much thicker and more milky hqnor, with u closer 
Sediment, than expectorated mucous matter. 

Sect. V. Agency of aceiovs Aciti. 

The ptirulent matttrs mixed with this acid became curdy, Artnn of aco^ 
and rendered it milky ; but on standing, a close white sedi.- 
merit appeared, the liquid above being clear, except in the 
case of the viscid pus, which exhibited leafy and fibrous 
musses, as hath been described with mucous sputum. 

By repeated digestion of the different kinds of pus in this 
menstruum, i obtained the sidne results, except the pro- 
portions of ucetite of potash, and muriate of soda being 
feiualler, as related in a former pap(?r on mucous expccto- 
ruled matter, Phil. Trans. 1809, P. II, p. 336t. 

Slct. VI. Some Ei^perlments ivith difft rent Objects, espe^ 
dolly to distinguish Pus and Mucus* 

1. In the agency of sulplmric, nitric, and iiuinatic acids, 
in sufficient quantity to dissohe and deconiponud the sub- 
stances under inquiry, 1 could pt-rcHve no iniporf.ai»t diffie- n^ucus, with 
lence between them. The puruleut matter's Indeed re- 
qnired a much greater proportio4i completely , to di>solve 
them, than the transparent sputum. Al^o the more opaque 
and dense the sputum, the greater the resistance to dissolu- 
tion. Sulphuric acid produced black liquids like those con- 
taining charcoal, smelling strongly of muriatic acid ; but 
on dilution with water, they became clear. No precipita* 


tion 


* Jourrt&h Vol. XXV, p. 260. 
’ t Journal, Vol. XXV, p 266. 
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tion occurred on dilution with water, and on saturation with 
the Bxed alkalis, but a trifling sediment appeared, which 
redissolved on the addition of the above acids, 
mmenlaculs e. The mineral acids diluted, or added in small propor- 
tjon, and the vegetable acids, coagulate variously pus and 
mucous fluids. Some become merely milky fluids, others 
curdy fluids, otheis afford fibrous and leaf} masses in a trans- 
parent liquor, and others give a uniform thick mass of curd. 
On standing the deposits are accordingly of various forms, 
and the liquors above of various appeataiices ; but I could 
discover no constant characteristic property of the sub- 
stances by these experiments, as some writers have asserted, 
ftxe; aVfijHs 3. The solid fixed alkalis, or lime, mixed with expecto- 
rated mucus, occasion a stronger smell of ammonia than 
with pus; or than with rouco-puriilent sputum. Some use 
may be perhaps made of this easy experiment to judge of 
the nature of varieiies of the fluids in question, ])articnlarly 
as far as depends on the proportion of ammonia; for some- 
times it cannot be perceived by tlie smell on mixing alkalis, 
by muriatic acid giving white vapours, Concen- 
of drf kalis, trated liquid alkalis, added to both phs and mucus, dissolve 
them to produce clear liquids, except small curdy parts and 
iTiotes. These curdy parts and motes resist dissolution also 
fur some time even in nitric acid, and seem to be self-coagu- 
lated lymph. They are in much greater proportion in pus 
tlian mucus. The addition of acids to these alkaline disso- 
lutions occasions precipitations: but no differences, or not 
with sufficient uniformity to afford criteria, were observed 
according to the observations of other experimenters, o 
^fronj? !;olu- ^ Concentrated aqueous solutions of various neutral 
t>o’is neu- salts, viz. muriate of ammonia; nitrate of potash ; muriate 
lut A , sulphate of soda, &c. ; being mixed in due quan- 

tity with pus of the kinds under examination, produce vis<i» 
cidity, like ropy expectorated matter, thickening like jelly, 
and leas opacity. These changes have, in the case of muri- 
ate of ammonia, been called coagulation by Mr* Hufiter ; 
but by'fjgitation in cold water the matters are diffused, and 
on htandiiig, the pus is precipitated in its original state. I 
call tlK?se effects of the neutral salts inspissation, seemingly 
^occasioned by their attracting water from the pus; for no 

such 
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such change is produced if either the purulent matter, or 
solution of salts, be diluted ; nor is it produced if the pus • 
be previously coagulated by caloric: also the inspissated pus 
is toagulable by caloric as usual. No such inspibsation is 
produced by these salts in mucous sputum, or in muco' 
purulent sputum, so that undoubtedly it is a criterion as 
discovered by Mi*. Hunter in the case of muriate of ammo- 
nia, and with otheriieutral salts, as now maiiifested, 

4. 1 endeavoured to find some easy tests for distinguish- and oilier 
ing pus from mucus; but I did not succeed with the tan- 
ning principle; gallic acid; bu persulphate of aluinlnii; 
nitrate of silver, and otlier metallic salts; and as already 

said, various acids. They all produced precijhtation of 
these animal matters, but not with observable characteristic 
differences. 

5. To observe the state in which the matter of pus is State in which 
creteJ, [ procured the assistance of Mr. INlayuard, the pre- secreted, 
sent house-surgeon of St. George’s hospital, and Mr. George 
Ewbaiik, who had been on many occa»ions esbcntially sei- 

viceable in my inquiries. Square pieces of goldbeater’s 
skin were applied to various sore legs after carefully re- 
moving the matter already secreted. In five or ten minutes 
the square pieces being removed, they were found wet with 
a limpid fluid. In this state they were inspected by the nii- 
cioscope, by which numerous globules were seen. Jn ten 
iiiinulcs farther the liquid was no longer lim[)id I>ut opaque, 
like pus, ill which the usual spherical particles were seen 
with the microscope as jull mentioned. 

* Supposing objections might he offered on account of the 
alteration of texture of the skin employed, square pieces 
tof glass were also applied. The results were the same in 
both trials. The two gentlemen above named, as w ell as 
Dr. Richard Harrison, and other pupils, who happened to 
be present, all concurred in the observation, that tlie lim- 
pid matter became opaijue, and that while limpid it was, 
like pus, full of spherical particles. 
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An Account of a ^ew 'Gas^ with a Reply to Mr, Murray’s 
last Observations on Oximuriatic Gas, By Mr. John 
Pavy. 


To MR. NICHOLSON. 


Mr Davjf'i 
theory op- 
ptksnd by Mr. 
Murray. 


llis expt’ri* 
menis. 


Directions. 


Water prei,ciit 


SIR, 

-AlBOUT six months since Mr. Murray undertook to 
oppose Mr. Davy’s theory respectinj^ oximuriatic gas, and 
to defend the old hypothesis, in which this substance is 
coDsidered as a compound of oxigen and an unknown basis 
called muriatic acid, and common mmiutic acid gas as a 
compound of the same basis and water. 

Independent of his general reasoning, the only arguments 
advanced by this gentleman in support of his opinions were 
derived from liis own experiments, under taken expressly 
for the purpose. His first attempt to discover oxigen in 
oximuriatic gas was by trying the action of this substance 
on carbonic oxide; and he concluded, that it did not exert 
any when the mixture of the two gasses, previously dried, 
was exposed to the influence of light. He then endeavoured 
to prove, that the addition of bidrogen to the inixturc^in- 
duced action, and the formation of carbonic acid gas. He 
also attempted to show that oximuriatic gas, if supplied in 
sufBeieut quantity, is capable of affording oxigen to sulphur 
in sulphureued hidrogen, and ofconverting it into sulphii* 
yeous or sulphuric acid. 

To account for these supposed changes in consequence of 
the presence of hidrogen, he was obliged to imagine, in op- 
position to alt experimental evidences, that the composition 
of muriatic acid gas is indefinite: that the unknown basis 
combines with ditferent proportions of waters but always 
retains the appearance and the gaseous state of commoD 
muriatic acid gas, hitherto the only subject of est peri merit. 

Having given this outline of Mr. Murray’s mode of dc» 
fence of ;.he old hypothesis, I shall briefly. state the. fa^ts l 
ventured to opp^e to it. ;; 

it wa^ first ^own> that muriatic acid gas, and t^e sul- 


phuretted 
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pfiiiretted liquor of Dr. Thomson, afone resulted from the tV.a^xpeii* 
action of dry oximuriatic ^ason dry sulphuretted hidrogen ; 
and that the production of sulphuric acid in Mr» Murray’s 
experiment was owing to his having admitted water. 

My brother, Mr. Davy, next discovered the existence of New cum- 
a new gas made in the same way as the gas employecT in 
Mr. Murray’s first experiments, in which he says he ob- 
tained carbonic acid, and possessed of the property of con- 
verting carbonic oxide into carbonic acid, it being a 'coin- 
pound of oximuriatic gas and oxigen. 

Lastly, it appeared, that due allowance being made for Fxperimcntto 
the difficulty of entirely excluding moisture, pure oxioiu- ^^tiowthat oxi- 
natic gas is not capable of converting carbonic oxide into 
c«arbonic acid, when inflamed with a mixture of this gas and difv rjrbuai- 
hidrogen. Thus, when 10 measures of carbonic oxide were 
subjected to the action of oximuriatic gas inflamed by an 
electric spark with hidrogen, only two measures disap- 
appeared, 8 measures of carbonic oxide remaining unaltered. 

A result perfectly satisfactory, I conceived, considering the 
minute quantity of the gasses operated upon, not altogether 
amounting to half a cubic inch ; and recollecting, that half a 
grain of water contains sufficient oxigen to convert about four 
cubic inches of carbonic oxide into carbonic acid. 

Mr. Murray is of a ditfereut opinion, lie considers, in Mr. Murmy of 
his last communication, the disappearance of two measures » op** 

of carbonic oxide, a demonstration, that oximuriatic gas is 
a compound of an unknown basis and oxigen. In the same 
paper, which is published in your Journal for June, he has 
gWen an account of the repetition of his experiment on the 
jnixed gasses, employing pure oximuriatic gas; and he |ias 
arrived at the conclusion, fhat the production. of carbonic 

acid is established beyond the possibility of doubt.” 

1 shall state the manner in which he conducted the expe- 
riment, and the evidences which satisfied him of the pro* 
d action of carbonic acid. 

He exposed to light a mixture consisting of one volume Hisexpv-rir 
of carbonic oxide and of the same quantity of hidrogen ment m say> 
with twice that quantity of oximuriatic gas. After 86 hours 
he added amcnoniacal 'gas to complete saturation, and, 
finding that ihost of the carbonic oxide bad disappear!^, 

and 
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and that one of the ammoniacal salts formed had the pro- 
perty of effervescing with dilute nitric acid ; he, without 
any additional proofs, drew the conclusion just mentioned, 
“ that the production of carbonic acid in this experiment 
“«tvas established be\^ond the possibility of doubt.’* 

I have now to announce the existence of a new acid gas, 
which operated in Mr. Murray’s experiment, without his 
knowledge of its presence, and was the cause of those phe- 
nomena, which he erroneously attributed to the formation 
of carbonic add gas. 

Repeating this gentleman’s experiment on the exposure 
of the mixture of the three gasses to light, and detecting, 
after the addition of ammonia, uo traces of carbonic oxide ; 
and perceiving, as he stated, an efferi*escence of the arnmo- 
niacal salt formed with nitric acid ; I was induced to repeat 
also his experiment on the exposure of a mixture of carbo- 
nic oxide and oximurialic gns to light without hidiogen. Iti 
this instance I (»htained the same result, a total condensation 
by ammonia without the slightest remains of carbonic oxide. 

So satisfactory were the details of iMr. Murray’s expe- 
riment, the result of which was asserted to be, ‘Mhiit dry 
carbonic oxide gas and oximuriatic g:is do not art on oacli 
other;” that at first I could hardly belirve, but that water 
was somewhere concealed in the apparatus, and I gave my- 
self much trouble lo discover its source, but in vain. 

The next step I took was to examine the gas, that re- 
sulted from the now evident action of oxiinuriatic gas on 
carbonic oxide. Mr. Braude was present at the time. 

Finding that it did not fume when thrown into the at- 
ikiosphere^ that it had a most intolerable suffocating odour, 
that it was colourless, that it did not act on the merci ry, 
and that water absorbed it- very slowly, we immediately 
perceived, that it was a new and peculiar compound 
of carbonic oxide and oximurialic gas, and this conclusion 
is fully confirmed by the investigation I have made of its 
properties. 

1 shall now mention only the most striking circumstances 
respe<^ing it. It is my intention to give a full account of 
the experiments I have made on it, in a papier which I shall 
^soon do xnysidff the bofiouiof offering to the Royal Society. 

I have , 
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1 have found, that it is prodiiceci in two or three minutes Itsprodcf'- 
when a ini^tture of equal volumes of carbonic oxide and ox- 
imuriatic gas is exposed in a tube over dry mercury to , 

bright sunshine ; and that the condensation, that takes 
place in their union, is exactly equal to one volume, so that 
this is the heaviest gas known excepting silicated fluoric 
acid gas. 1 have also ascertained, that it may be at any 
time formed without the direct rays of the sun — Light 
alone being necessary. Its acid character is well defined. It* charA;;c’s 
It reddcMis litmus and combines with ammonia; and 
saturating power is so great, that it condenses four times 
its volume of this gas, forming a perfectly neutral salt, 
deliquescent, and of course very soluble in water; and its 
attraction for the dry volatile alkali is so strong, that it 
decomposes carbonate of ammonia, and is not expelled by 
acetic acid from this alkali. The decomposition of this Dftconpm - 
ainmoniacal stilt with effervescence hy dilute nitric acid 
deceived Mr. Murray* Water in this instance is decom- 
posed, its hidrogen is abstracted by the oxi muriatic acid to 
form muriatic acid, and its oxigen by the carbonic oxide 
to produce cavbonid acid, which is disengaged. This will Other prop*:- 
appear evident, when it i? known, that the new gas neither 
inflames on the pftage of the electric spark with either 
oxigen or hidrogen alone, but that it detonates violently 
with a mixture of oxigen and hidrogen in proper propor- 
tions, and affords only muriatic and carbonic acid gas. The Action of nj«- 
action too of several metals and their oxides on this gas is *- 

perfectly consistent with, indeed is quite demonstrative of 
its being a compound of equal volumes of carbonic oxide 
and oximuriatic gas, so condensed as to occupy half the 
space of the mixture of the two. Thus tin, zinc, and an- 
timony, respectively heated in it in small bent glass tubes 
over mercury rapidly decompose it. In each instance car- 
bonic oxide, exactly equal to the volume of the gas decom- 
posed, is liberated, and a compound of the metal employed 
and oximuriatic gas is produced, the same precisely as is 
formed by the combustion of the metal in oximuriatic gas. 

The decomposition too is just' as readily effected\by the 
oxides of zinc*and antimony; with the first carbonic acid 
gas is obtainedi and a compound of ziac and oximunatic 

• gas; 
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I^as; but with last, th|g fusible, protoxide being used, 
butter of antimony is produced,, and carbonic oxide libe- 
rated, and an infusible peroxide formed^ a proof* if any was 
required, of the formation of carbonic add in the preceding 
instance being owing to the decomposition of the oxide of 
and not of the oximuriatic gas. 

These are some of the principal circumstances 1 have dis- 
covered, respecting this nei^ gas ; a gas, which, as it red- 
dens litmqs and expels acids from ammonia in consequence 
of siiptiior^iltraction, has every clatin to be consideied us 
a peculiar acid singularly compo^'^d of two acidifying prin- 
ciples united to one luHdminahie base. 

After the preceding statement of facts, Mr. Murray, J 
should cauceive, will be induced to renounce his conclusion, 
*‘that the {irodnctioii of curbunic acid in his experiment 
was established beyond the possibdity of doubt;*’ and 
admit, that what he considered as carbonic acid was ac- 
tually the new gas just desenbed; and 1 should likewise 
imagine, that lhi«^ gentleman in iutuie will be nioie cau- 
tious in his asseitions, and ciiticisms on the labours of 
others. Let the intelligent candid reader judge of the pio- 
priety of the following ohseivatiou. Mr. Bliirray says, 
having previously stated, that he had carl)onic acid 

in all his experiments, that the Messes. Davys did hot 
obtain it in theirs, because they did not look ^for it Witli 
sufficient care, or were not sufficiently aware of the falla- 
cies, by which its production micht he concealed.’* His 
considering the new gas as carbonic acid is another Instance 
of the evil tendency of attachment to hypothesis. ^ Ilow just 
V the remark jjf Lord Bacon ! quod inavult hoqio esse ve- 
rum, ici facile credit. r 


111 a foimer commuDication I have obsened, that no car- 
bofiic: acid appe^ared to be formed, when dry carhu retted 
hictrogen and oximuriatic gas aie inflamed* by ttie electee 
spark, assigning as a reason for this belief, ific preci (citation 
of charcoal. I * tried Ixoth olefiant gas an4 ^^r^burje^ted 
hidrogen procured by the decomposition of acetajte of pot- 
asti fiy^heat. Mr. Murray says, that he has repeated the 
e^periineot, -and that m tfaU too I was decciv^d^ Mr. Mui% 
•.ay employed the gas produced by heat from moistened 
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cbarcoalr ft is^ surprising^ that he is not aware, that Dr. 

Heary found tbiS gas to be a mixttire of carburetted hidro- 
ge.t a«id curbnnic oxide ; and that the formation of carbonic 
acid iiiigiit be expected o i passing a oiixture of it and oxt* 
muriatic gas frequently tiirough lime water^ as he experi^ 
diced, this being tlie res ile when a mixture of pure carbo- 
nic oxide and oximuriatir: gas is thus treated. 

There is nothing farther in Mr. Murray’s communica- 
tions, that requires notice, excepting a misuse of names. 

He sometimes writes properly, calling me “ Mr. J. Davy,” 
at other times, impro,>erly ** Mr. Davy,” thus creating 
confusion, and rendering it impossible to distinguish opi- 
nions and statements which belong to me, and for which 
1 alone am answerable^ from those of Mr. Davy, my brother. 

1 am. Sir, 

Your obedient humble servant, 

London^ August the Qthf JOHN DAVY. 

1811. 


VI. 

Method of pveporing a beaut ful aud permanent White for 
Water Colours* In a Letter from Mr* Groter Kemp. 

To MR. NICHOLSON. 

SIR, 

T . 

JLT is a very just remark of the ingenious and candid Chap- It is our duty 
tal, that, ‘‘at a time when the minds of all catena 

on confirming public happiness, every citizen owes to his to the ps:BUc. 
country all the services that his situation allows him to ac- 
complish ; he should be eager to pay to society the tribute 
of those talents with which Heaven has favoured him ; and 
there ts no one who is not able to bring soffne tnaterials to 
the foot of that superb edifice, which a virtuous governmeut 

is erecting to the happiness of all and believing with thii< 

/ \ 

*See <*£tBineE» Ghimis par M. Cliaptal,” Montpellisr adition, 

1 790. AdvertUemenc, p. S. i 
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A permanent celebrated chenaist, that it in the duty of every one to do 
he c^n towards the advancement of general sci^^ice^ 
lam induced to lay before the trublic^ through the highly 
respectable medium of the Philosophical Journal^ a new 
end easy method of prepitring a beautiful permanent white 
for water colon rsf . calculated to stand the test of time ; 
which, I understand, is at present u great desideratum 
among our artists^ This being the Case, I entertain a con- 
fideilt hope^ that the present discovery may prove eminently 
useful. 

Mentioned by Through the information of a chemist of thte name of 

Mr, Hume. JJuroe, the public is already in possession of the facts, that 
a coloitr can be prepared from barytes; and that this earth 
will furnish the only white for water paiiiting, that never 
changes ; which may also be mixed with any other colour 
without injury; but of its mode of preparation we have 
hithertd, 1 believe, remained entirely ignorant. This beau- 
tiful pigment, which not only surpasses in opacity and 
whiteness every thing of the kind 1 have ever met with, but 
possesses the peculiar advantage of being permanent, is 
prepared by the following simple process : Dissolve pure 
barytes, or the common native carbonate, in diluted nitro- 
muriatic acid ; filter the solution, and add thereto as much 
carbonate of amitioniaj; previously dissolved in distilled 
water, as is sufficient to precipitate the earth ; which may 
be separated by filtration, and, after repeated washings with 
distilled water, must be gradually dried by the heat of the 
sun, or a fire, atid rubbed into a very fine powder, or made 
up into cakes for use. 1 decomposed some nitro-muriate of 
' ^ •birj^tes with a solution of pure ammonia, bu^ the precipitate 
was very inferior id colour to the above. An artist of ac- 
knowledged celebrity. Who has used this white, speaks very 
encouragingly of it. 

1 remain, respectfully^ 

Brightm^Sthmi^Ath, GROVER K£M]^* 

1811 . * ' ^ 
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ViL 

77ie Natural History of Clouds. By Lurb Howard, £ 5 ^.* 

CLOUD is a visible aggregate of minute drops ot 
water suspended in the atmosphere. * 

The word is probably derived from the Anglo-Saxon ceh- Etynologyand 

loS, covered^ hidden, the face of heaven being so in those ^ 

, . 1 rr.. V , , . ihewrmcloftd. 

parts where clouds appear. Tke same aggregate, wh ch in 

this isituatioii is culled cloud, obtains the name of ‘mist, 
when seen to arise from the earth or waters; and fog, when 
it envelopes and covers the observer. Yet the two fatter, 
viewed from a greater distance or elevation, present all the 
appearances of clouds; while these, in their turn, become 
mists and fogs, in proportion as we approach and penetrate 
them. It may be proper, therefore, for the sak^ of preci- 
sion, that the term cloud, in philosophical language, should 
be made a general one, comprehending all such aggregates, 
however situate. 

It is concluded, from numerous observations, that the Formed of 
particles of which a cloud consists are always more or of water, 

electrified. The hypothesis, which assumes the existence of 
vesicular vapour, and makes the particles of clouds to be 
hollow spheres, which unite and descend in rain when rup- 
tured, however sanctioned by the authority of several emi- 
nent pliilosophers, does not seem necessary to the science of 
meteorology iii its present state; it being evident, that the 
buoyancy of the particles is n<it more perfect than it ought 
to be, if we regard theia as mere drops of water. In fact 
they always descend, and the water is elevated^ again onl^^by 
^eing converted into invisible vapour. 

Natural History of Clouds. 

Since general introduction of accurate instruments for Prognostica- 
determiuing the changes of density, temperature, humidity, 

• This valuable paper was 6rst inserted in Mr. Tilloch*s Philosophical 
Magazine, and reprinted, with the author's revisions, ia Dr. Rees's New 
Cyclopedia, article C&.pUD, from which 1 have copied it, in^irder that 
the readers of o^r Journal may more completely underttand the Meter 
•ralogical Tables, which will in future appear in our work. W. N. • 

P « ^ Rlid 
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Modlfirations 
of Clouds. 


and electricity, which continually occur in the atmoApher'Ci 
our knowledge of its constitution and properties has been 
considerably advanced. It is nevertheless true, that the phi- 
losopher of the present day is not more weather-wise than 
hi^ predecessors in ancient times. He is still obliged to yield 
the palm in the science of prognostics to the shepherd, the 
ploughman^ or the mariner; who, without troubling his head 
about the^ reasons of things, has learned, by tradition and 
experience, to connect certain appearances of the sky with 
certain approaching changes ;a>f wiiich those appearances 
are, in fact, a commencement or continuation, discoverable 
while the cause is yet at a distance. Undoubtedly the union 
of these two kinds of knowledge would best deserve to be 
entitled the science of meteorology; and it must tend, 
equally with the invention oi perfection of philosophical in- 
struinent$» to the improverneut of thib science, could we re- 
store to its place the ancient and popular branch of it, now 
too much neglected by philosophers, which is founded wholly 
on natural phenomena. If we except the changes of the 
wind, some indications of moisture and dryness, and a few 
others of less importance, the whole of these may be traced 
to one common origin in the f>roduct resulting from the de- 
composition of vapour; which remains, during a certain in* 
terval, in a state of simple diffiisioii or suspension in the at* 
mosphere* To give to the extensive collection of facts, 
which it is easy to make on this subject, a communicable 
and useful form ; to render that attainable in a short time, 
wliich has been hitherto the exclusive treasure of the adef^ta 
of long experience, is the object of the writer of the fol- 
lowing systematic nomenclature and natural history of 
clouds. » ‘ 

Clouds are susceptible of various modifications* 

By this term is intended the structure or manner of aggre- 
gation, in which the influence of certain constant laws is suf- 
ficiently evident amidst the infinite less' diver^ties result- 
iu|pfrom occasional causes. 

Hence the principal modifications are as distinguishable 
from eaqjh other, as a tree from a hill, or the latter from 4 
lake ; although clouds, in the same modificatitm^ compart 
• with 
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with each other, have often only the common resemblances 
which exist among trees, bills, and takes, taken generally* ' * 

There are three simple and distinct modifications, which « 
are thus named and defined. 

1. Cirrus. Def* Nubes cirriforinis tenuissima, qus an- Cirrus, 
dique crescat. 

The Cirrus. A cloud resembling a lock of hair, or a fea* 
ther. Parallel flexuous, or diverging fibres, unlimited in 
the direction of their increase. 

2* Cumulus. Def» Nubes densa cumulatu, sursum cres* Cumulus, 
cens. 

The Cumulus, A cloud which iocreases from above in 
dense, convex, or conical heaps. 

3. Stratus. Dif. Nubes strata, aquee modo expausa, de» Stratus, 
orsum crescens. 

The Stratus. An extended, continuous, level sheet of 
cloud, increasing from beneath. 

There are two modifications, which appear to be of an in- 
termediate nature ; these are : 

4. Cirro-cumulus. Def. Nubeculs siibrotundse connexae Cirro-cumu. 
vel ordinate positae. 

The Cirro-Cumulut. A connected system of small round- 
ish clouds, placed in close order, or contact. 

5. Cirro-stratus. Def. Nubes extenuata, sub-concaya Cirro-stratuii 
vel undulata. Nubeculse hujusmodi appositae. 

The Cirro-stratus. A horizontal or slightly inclined sheet, 
attenuated at its circumference, concave downward, or undu- 
lated. Groups or patches having these characters. 

Lastly, there are two modifications, which exhibit a com- 
pound structure, via. 

'd. Cumulo-stratus. Nubes densa, quoe basi cu- Cumulo-itra* 

mull Btructuram patentem cirro-strati, vel cirro-cumuli su- 
perdat. 

The Cumulo-stratos. A cloud in which the structure of 
the cumulus is mixed with that of the cirro-stratus, or cirro- 
cumulus. The cumulus flattened at top, and overhanging 
its ha^p. 

, 7* Nimbus. De/. Nubes densR, supra patens et lirrifor- Nimbus, 
niis, infra in ploviam abieusf 
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The Vfimbus. A dense clond, spreading 6iit into a trowti 
of cirras^ and passing beneath into a shower. 

Of the Cirrus* 

Thiis is always the least dense, and commonly the most 
elevated modification. It is sometimes spread horizontally 
through a vast extent of atmosphen. ; the whole breadth of 
the sky being insufficient to show where it terminates. In this 
case, its parallel bars appear, by an optical deception, to 
converge in opposite points of the horizon. At others, it is 
exbiliited in unconnected perpendicular bundles, of the most 
minute size. Between these extremes, it may be traced in 
1 , every degree of extent and inclination to the horizon. In a 
serene sky the cirrus is first indicated by a i‘cw tlireads, peii- 
cillt'd in white, on the azure ground. Its increase takes 
place in various ways, and may be compared sometimes to 
vegetation, more oftm to crystallization. I'hus, 1. Parailel 
thrtudb are added to each other horizontully* and occusioii- 
ally other strata of the same, crossing the first at right or 
oblique angles, utiiil a delicate transparent veil is formed# 
2. Parallel threads are collected into disthict groups, lying 
at various angles with the horizon. 3. Flex nous arid di- 
verging fibres are extended from the original stem, forming 
the resemblance of crests' of fealherSj locks of hair, &c. 
4. The first formed tfircads become, as it were, the sup- 
ports from which others bliqiiely ascend or descend into 
the atmosphere. Lastly, A dense nucleus is sometimes 
formed, and short fibres shoot out froni it in all directions. 
The great eievation of the cirrus bas been ascer ained by 
geometrical observations. The simdl white streaks of 
condensed vapour, which appear on the face of the sky, I 
have found,” says Dalton, “ by several careful observations, 
to be from three to rive mdes nbove the Earth’s surface.” 

Vie.’wed fi^m the summits of the highest mountains, they 
apficar as distant as from the plains. A md'e easy and not 
less convitiditTg proof of tfidr ehrvafiori 'may be deduced ’ 
frorri their continuing to be ti -ged by the isun’s rays Ip the 
I vcuingtwilijght With 1'he more vivid co curs of the prism, 
while the denser clouds, having already passd) thldlfgh th€ 
grudatibn, uiv hi' tfie de^^pest'shade, > * 

Thti 
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Tlio dumtioa of this cloud varies according to its staton duration. 

’ ill the atmosphere, and the presenf;e or absence of other * 

^ clouds: it is long, extending sometimes to thirty-six hours, 
when it appears alone, and s^t its greatest eleyatipn j but 
^ shorter, or eyen very transient, lyhen formed Iqwer, 

: the vicinity of the cuniulus. 

’By an inexperienced observer the cirrus would be pro- Its motioa. 
nounced absolutely motjonless. On comparison with a Axed 
; object, however, it is sometimes found to have a consider- 
able progressive motion. The propagation of the cirrus, its connexion’ 
and the variable diremioijs of its flexures, merit attentive 
' observation, as being intimately connected with the varia- 
tions of the wind, although undoubtedly upt produced by 
the mere motion of the air. 

The general principles, which the imperfect notice hi- 
therto bestowed qn it seems to point out, are the fol lowing : 

J. Its appearanpe is a general indication of wind; and indications 
it is most conspicuous and abundant before storms. h. 

2. It is often g leeward cloud ; or, when a group of cirri 
appears on the horizon, it seems to invite a current towards 
it: and the wind very often shifts iut^i that quarter towards 
which the points are directed. 

3. Horizontal sheets of the cirrus, mare particularly those 
which carry streamers pointing upward, are among the in- 
dications of rain approaching, while the fringe-like depend- 
ing ones are found tp precede fair weather. 

0/ th^ Cumulu^, 

Clouds in this modification are commonly of dense Cumaius des- 
structure. They are formed iq the lower atmosphere; and 
vnoVe with the wind, or more properly with that current 
which flows next the Earth. The phenomeua of the curaq- 
lus are usually these ; J[u the latter part of a clear morning, formation, 

a small irregular spot appears suddenly at a moderate ele- 
vation. This is the nucleus^ or cominenoement of the cloud, 
the upper part of which sopu becomes oonvex and well de- 
fined, while the lower continues irregularly plane. On the 
convex surface the increase visibly/ takes place, one hq^p or 
protuberance si^cceeding another, and again losing itself 
^n a aufisequent one, until a pile of cloud of an irregular • 

hemispherical 
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hemispherical, form is raised; which floats along, ^presenting 
its apex to the zenith, while the base, or rather the tower 
surface of the baseless fabric, continues parallel to tjie 
horizon. 

When , these clouds are of considerable magnitude, they 
remain at proportionably great distances. When smaller, 
they croud the sky by a nearer approach to each other. In' 
each case the bases range in the same plane ; and tKe increase 
of each keeps pace with that of its neighbour, the inter- 
vening spacb remaining clear. . 

The cumulus often arrives at its greatest magnitude early 
in the afternoon, when the temperature of the day is at iti 
maxunum. As the sun declines, it gradually decrease^, ter 
tainrng its character till tow a rd#. sun-set, when it is more oi; 
less hastily bioken up, and evaporates, leaving the sky clear, 
as in the earl}^)art of the morning. Its tints are ufteq vivid^ 
and pass through the most pleubing gradation during this 
last hour of its existence. 

The preening (ihenomena form ^he history of the pate 
cumulus, as it may be termed, when uo other modification 
ap{)ears along with it. They are both the a^companimeKts 
and proguofetics of the fairest weather. . . 

()f the Stratus, 

The stratus has a moderate degree of ^nsity, , It is the 
lowest of the modificatipns, being foripcd in contact with the 
earth or water. It comprebends those level creeping ip^sts^/ 
which, in chIui evenirigp, spread like aii inundation from the. 
valleys, lakes, and rivers, to the higher ground. i , , . 

Unlike the cumuluiR, which , belongs to the day, 
rarely survives the setting sun, this '!luud accompanies t^e. 
shades of night, and comiuonly vanishes befpre the ascepdipg 
luroi;«ary. The evaporation from below^. 

the moment of^he sepm'atioii of the stratus from the 
its character is changed, and it puts on the appearancf;,^ . 
the nascent cuni ulus. . ^ 

The nocturnal visits of the stratus havel>een 
a presage of fair weather. Thus VirgiU , ^ , 1 ,,^ 

“ At*nebo1ee magic ima petunt, uaropO({ue|eeuBibiliit*^ 

Then mists the hdhfortiikc^d iihrdad*t!ne?'t>lbite/ 

The / 
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The meteorological axioms of this great poet were pro* 
babty selected from the popular ones of his age, as confirmed < 
by his own experience. Hence tliey ever agree with that of 
his readers. There are few days in the whole year more 
calm and sereiie than those the morning of which hrealc out 
through the stratus; They are the halcyon days of out ad* 
toinn: an interval of repose between the equinoctial gales 
and the storms of winter. 

Of the Cirro-cumulus*, 

The intermediate nature of this cloud may be ascertained Cirro-cumulai 
by tracing its origin, as well as inferred from its' strueture. describee!- 
The cirrus, in its slow descent through' the air, may be seen 
to pass into this and the next modification ; although its 
previous appearance does not seem absolutely necessary to 
the production of either. 

* Most of our readers will recollect the appearance^of the 
icy efflorescences on the panes of windows, gradually melting^ 
into an assemblage of drops, which adherie to'fhe glass, 're- 
taining somewhat of the same figure, deprived of its right 
lines and angles. Such is the change of form which the 
cirrus undergoes, in passing to theatateof theolrro^utnulus. 

And, as the water on the windows is occasionally converted 
again into spiculse of ice, so these small rounded masses 
sometimes suddenly resume the forms of the cirrus. la the 
oblique denser tufts of the latter, the chatige to the spheroidal 
form bfteri begins at one 'extremity, and'p'roceeds gradually 
to the other, during Which the clolld re^m'bles a ball of flifx, 
with an end left unwound and flying out. All the cirri in 
the same group, aridHfi^quently all those in view, observe 
the same law in' these ^an'ges; ^ 

The cirro-cumulus fbrms a very beautiful fel^. Nuine^ ' 
rous distinct beds are sometimes seen fToating at different al- 
titudes, which appeared Consist of smaller and still smaller 
clouds, as the eyie tractes' them into the blue expanse. It is l-.dications. 
most frequent in sum nier; is the natural harbiiigeir ' of iq* 
creased ' tern peratan^^; arid, consequently, one* the ’ ( j^st 
indications of fair weather; ' tfliep permanent ‘Or TVeq^enify 
repeSj^dfdrA mfre transient dis{^iof* however, fre- 
quent in the interval of wio'm ahowersf i»p4 \n wiqter. , There « 

are 
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^re (llsoi certain fnrnis of it, more deep and dense than or^r . 
dinary, and arranged on a curved hase, which enter into the 
pe^^niiur featqn s of thunder-storm. 

It is usually fo.und to accord witl> a rising barometer* 

4 

(if the Cirro-stratus* 

This is a multiform cloud, and can only be detected in 
its various appearances by an attention to its distinctive i:ha* 
racters. It is always an attenuated sheet, or patch, floating 
PU the air, in a position uearly or quite horizontal. As we 
have compare^ the cirrus to dry flax, we may here consider 
it as drenched in water, and having its spreading tibres re^ 
duced to a closer and recumbent form. Viewed over head, 
it is remarkable for its ui iform hazy continuity, and in the 
horizon for its great appearance of density, the consequence 
pf its being seen edgewise. In this hituation, also, it some* 
times cuts the sunS or moon's disk across with a dark line ; 
of which Virgil, 

llle ubi nascentem maculis variaverit prtum 
Conditus in iiubcm^ medioque refugerit orbe^ 

Siuspecti libi sint imbres; namque urget ab altp 
Arbpribusque, satisque notus, peporique sinister.** 

Georgic, lib. i, 

Or ^ould his rising orb distorted shine 
V irpugh spots, or fast behind a cloud's dark line 

• IRelire pclipsvd; then let the swain prepare 
For rainy torrents: a tempestuous air, ^ 

Sv^is't from the southern deep, comes fraught with ill, 

' • The corn and frqits to waste, the flocks to chill. 


Ifhp cirro-stratus U the natural indication of depression of 
tem.peratuie, wind, and rain. In order to make a proper use. 
pf it in this respect, it is necessary to attend to the time of its 
appearance, tp its pontinuance, and its accoiiipaniments, 
ThU cloud sometimes alternates with the pirrorCUmuIus, 
either at different intervals of the clay, or in the same sky, or 
pyen iif the sumc s^atum, which may consequently be seen 
^uopessively in eqeh modification, aqd at intarvala, partly iii 

prognpstip is 
dou|bt(u1^ 
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dou1i>tn]|, and regard is to be had to that which ultimfeteiy 
prevails. 

Again, there is a transient appearance of the cirro-stratus; 
which often accompanies the production of dew in the eveo^ 
ing, and denotes an atmosphere but lightly surcharged with# 
vapour. Not so when it appears earlier in theday,oratsun*nse 
(according to the preceding quotation), and attended with 
the rudiments of the cumulus. In general, the weather 
may be suspected of a strong tendenc)* to wind and raiii, as 
often as the sky is both hazy, and deformed with numerous 
small patches of cloud, in wliich the extenuated character 
predominates; and ttiese appearances, together with an 
abundance of cirro-cumulus, indicate thunder. Before 
storms of wind, there is in particular a feature of cirro- 
stratus, often very siiglitly expressed, and in one quarter 
only, which resemblts the architectural C} ma. 

But the most formidable appearance of the cirro-stratus 
is that of extensive sheets, descentliiig from the highest re- 
gions of the atn.osfihere, and scarcely discernible for a time, 

.but by the prismatic colours which they assume in the vi- 
cinity of the sun’s or moon's place. These a e the skreens 
On which are described the immense circles of haloes, form- Haloes, rar- 
ing, by their occasional intersections, parhelin, and parase- *'‘‘**'‘» **^‘ 
!enia, mock suns and moons, which someiunes vie in splen- 
dour with the luminarit^s themselves. It is easy for those 
who are acquainted with the principles cfbptics, to conceive 
how these intersecting circles are produced by light passing 
through sheets of cloud placed at different heights and an- 
gles. 

Consistent with this is the prognostic of foul weather com- 
tnoniy deduced from the appearance of the halo. After a 
solar halo in spring, or the early part of sumiuer, a series of 
wet and cold weather may be expected, although it should 
not commence for some days ; during which, nevertheless, 
the same state of the atmosphere subsists, us is often mani- 
fest from the repetition of the halo. Those which surround 
the moon in dear nights indicate rain or snow, according 
to the season of the year. / \ 

In ntibUhtainous and even hilly countries, the cirro-«tratus 
ii sben adhering to the more elevated points of * 

land* 
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l^d«. In. winter it aUo vibijts tl)e plains, in tha form of a 
very wet and durable mi:;t, the drops of which are neverthe* 
less too small to be vii»ible, and which, .unlike the stratus, is 
l^ore. dense on rising grounds than in the. valleys. 

The cirro-stratus usually accords with e sinking state of 
the barometer. 

Of the Camulo^sfratus. 

Cumulo-stra. TWe formation of the cirro-cumulus, or cirro-stratus, by 
mi "on vapour, descending from the higher atmosphere, 

ftcrik«4. does not prevent the cumulus from being produced out of 
the water, which, in the mean time, evaporates from the 
Earth, and ascends to the middle region, in this case, the 
two modifications after a while come into contact, and pre- 
sent to the attentive observer a succession of curious appear- 
ances. 

While the cumulus U rapidly increasing upward, a deli- 
e^ie fleece, of a structure visibly different, sometimes at- 
taches itself to its summit, where it reposes as on a moun- 
tain, This fleece is a cirro-stratus ; and the materials of 
which it is formed are brought by a superior current over- 
taking or meeting the cumulus. Frequently, the cumulus 
in its increase breaks through the cirro-stratus, and appears 
again above it, but with a visible change in the aggregation, 
which now becomes rocky, perpendicular, and, finally, over- 
hanging, If the cirro-stratus ihould itself incre^ too fast 
to be swallowed up by the cumulus, the latter after a while 
ej^teiids its protuberances laterally, and attaches itself by 
them to the superior ma&s of cloud. 
a. When the cirro-cumulus, in like manner, occupies the 
superior place, a cumulus rising beneath it is susceptible of 
the same uniph by mutual attraction; the result of which, 
as in the former rase, is a large, lofty, and dense cloud, 
which often subsists through the day ; and in the evening 
undergoes the usuaLeyaporation. 

It is not, however, absolutely necessary to the production 
of this cloud, that either of the superior modifications should 
he prf*vi6usiy formed. In a favourable state of the atmos* 
pliere, the cumulus itself, after having arrived at a certain 
' n^ugnitude, suddenly begins 16 overgrow its base, and pro^ 



Tllfi NA^^UftAL InstOftY Ot CL^UImV* * 45 

duc^s a cldtid, which, hi regard to both'* its form and Ua 
rapid growth, may be compared to a musbroom* 

The caidiilo-strattis usually prevails in the completely 
overcast sky. In this it presents appearances not easy to be 
described, but which may be classed by a due attention to * 
the theory of this cloud. At present it is intended to com* 
prehend under it every niojde of union between different 
ftrata, which is not productive of rain. Future investiga* 
tion may point out distinctions, which at present we are not 
prepared to make. 

This modification is most frequent during a mean elevation Indication*^ 
of the barometer, or that which is denominated changeablCt 
when the wind blows from the west, with occasional devia* 
tions towards the north and solith. In respect to tempera- 
ture, it has a wide range, and may usher in a fall of snow, 
as well as a thunder-storm. Of the latter, indeed, it is 
among the regular harbingers, but with peculiar appearances.. 

During the suffocating calm which' prevails before the first 
discharge of the atmospheric electricity, it may be seen in 
different points of the horizon, rapidly swelling to a stupen* 
dons magnitude, most curiously wreathed and curled, . 

‘‘ fVeUed and embossed** in its substance, and flanked at dit* 
ferieStt bights by the delicate opuke streaks of the cirro-stra- 
tus. Thief whole presents a spectacle of peculiar magnlfi* 
cence, h» contemplating 4'hich one may imagine an invisible 
agent c6ltertihgii!i tliis immense laboratory the energies of 
the storm, and arranging innumerable batteries for the sub* 
sequent lexplbsiohs. 

It will appear by what we have already stated, that the 
cumulo-stratus affords in general* a doubtful prognostic. 

When it is formed in the moriiing, the day often proves 
farr^ though overcast $ and if the cirro-stratus has contri- 
buted to its formation, there will probably ensue heavy- 
showers on the second or third day. When it subsists a long 
time, the character of its superior spreading part may be 
consult^; which. If it be decidedly either that of the cirro- 
stratus, or cirro-cumulus, the usual result of their appear- 
ancetnay be expected. ^ 

, ' . OftheNimbuSrn • 

To have a correct notion of this doud, the reader has only Hlmkui 

t© f 
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tale the opportunity of examining o shower in profile, as 
it approacnec» from the horison. He will see the deese 
gloom, which experience teaches him to regard as amass of 
descending raio^ losing itself above in a cloud, which com- 
monly spreads in one continuous sheet to a great distance all 
around the shower ; insomuch that while the latter is on the 
horizon at several miles distance, the edge of the cloud has 
frequently arrived in the zenith. He will perceive, that this 
spreading crown of the shower advances regularly before it, 
and that, whether viewed from a distance or over«head, it 
exhibits in a greater or less degree the fibrous structure of 
(he cirrus* After the sliower has passed over, be will com- 
.tpouly observe the same appearances in the part of the cloud 
which follows it; and in squally weather he will sometiines 
be able to repeat these observations on many different 
showers appearing successiieJy ; or at the same time, in flif- 
fereut quarters. The term nimbus is intended strictly to de« 
note no more than this inverted cone of cloud, from which a 
sudden or dense local shower, whether of rain, snow, or hail, 
for the difference is not essential in either case, is seen to 
descend. As it rises to a great height in the atmosphere, it 
may be seen from a distance of many m^les ; and so coi>Btgnt 
is the result of a shower arriving with it, that though, in a 
few instances, perhaps from the small qqantity of the rain, 
fve have not been able to discover the qsual obscurity be* 
Heath it, while at a distance, we believe it mayirb^iisid.down 
as a general rule, on as good grounds as in most othet cases, 
that rain, snow, or hail, is falling on the Irapt over 
is spread. • 

Qualis ubi ad terras abrupto sidere nimbus 
It mare per medium, miseris heu prescia long£ 
Horrcscunt corda agricolis.*^ Virgil. 

So while far off at sea the storm-cloud lowers, , 

And on the darkciiM wave Us fury pours, 

]\lid,crops unreapM the hapless i^asants stand, ^ 
And shuddering \iew Us rapid course to land. 

There is a great difierence^ at different the pro* 

^rtion which the inverted cone ofploud f»eapj^ to the column 
pf nuiitJcc*, jn which it teriuingtcit ; in.a very turbid and 

i , ^ moist 
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ttiotst fitftiospher^, th'e character of the upper pari o^ten aps 
^roach«s more lilearly to thi& cirrx>-stratu^ than the ciirrti8» 

The more perfecUy distinct and total the fehower^ and the 
clearer the rest of the air fi dtn other clouds, the more per- 
fect the crown of cirrus, which, indeed^ sometimes assOmies 
an ahhost geomOtrical precision in its form and internal 
structure ; the threads of the cirrus tending from all sides 
directly towards the top of the cdlumoa 

The pure nimbus Commonly moves with the wind, and Increases fey 
from the rapidity of its passage affords but little to tl^p raiiii catnUlI; 
gauge. But it often happens, that it is formed in the midst 
of cumuli, which have already arrived at a great size. In 
this cast the latter tnay be seen to enter successively into 
the focus at the top of the coliirbn, whence they ttet'cr 
emerge ^ being visibly converted to the purpose of supply- 
ing materials for the irrigation, which thus becomes more 
' abundant ; and the shower is also occasionally thus propur 
gated in a direction opposite to the wind* 

The nimbus, moreover, does not always originate in a Ctiangf^^j 
tirruis* I'he cumulus, and more often the cuinulo-stratusi 
tnay be seen to expand at their summit into a cirrose sheet; 
while the lower part is resolved into rain. On the contrary; 
the rain suddenly ceasing, and the nimbus remaining entire; 
the sharp extremities of the crown often retire into it ; the 
sides assume the swelling folds, and the character is ex- 
change for that of cumulo-stratus. When the shower hai^ 
expanded itself, and the sheets break, the superior portions 
usually turn to the cirro-cumulus or cirro-stratus, and the 
lower to the cumulus* When a total evaponition of the re- Indlcsitlbn^ 
tnuining cloud follows a shower, it is a very favourable prog- 
nostic* A nimbus is frequently accompanied by a cirro- 
stratus or two lying near it, and on a level with the densest 
part of the cloud* The nimbus of thunder-storms has many 
of these, as before Observed of the cumulo-stratus, arranged 
at different heights ; which, with the grotesque form of each 
cloud, and the haxy state of the medium, are sufficiently 
characteristic of the high elebtric stale of the air at such 
times, and want Only an attcntive/pcrusal (in naturfc)tto en- 
able the observer to ascertain it on future occasions. It jlp- 
peart, that the curoulo-itTatns passes to the nimbiia by 

sudded 
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sudd^ change in its electricity : for in tracing the progtegs 
of a thunder^storin, through a long range of these clouds in. 
the horieont we have been satisfied, that the clouds, which 
bad ceased to afford explosive discharges, liad undergone 
this change in their superior part, and were pouring down 
rain ; while others, among which the lightning still placed, 
or which were situate beyond it, retained their swelling 
and rounded forms some time longer. 

0 / the Origini Suspensi(My and DeUruciiim ofCloudi^ 
Origin of ThAe aggregates consist of water, raised by evaporation, 

clouds, 21^(1 become visible by condensation in the atmosphere. 
Evaporation. Respecting evaporation, and the state in which vapour sub*- 
sists, there has been much diversity of opinion: aud, of the 
several theories proposed, there is not one comprehensive 
enough to merit exclusive adoption. A number of general 
principles, however, have been established ; which we shall 
employ, with the aid of those of electricity (hitherto not 
enough considered in its silent and gradual effects), to ex- 
plain, though in an imperfect manner, the principal pheno- 
mena of clouds. 

Vapour. Evaporation consists in the union of water with caloric, 

and the escape of the compound as an invisible fluid, which 
we shall exclusively denominate vapour^ 

The air has no The solvent action of the air, to which this effect has been 
solvent afiiion attributed by chemical philosophers in general, hdl been 
proved by comparative experiments^on the force of vapour 
in air, and with air excluded, to bave^ no perceptible share in 
it. The laws which govern the natural process, for these 
Laweofthe alone here interest us,> may be thfUs briefly stated. The 
^ural pro- which water is converted into vapour is directly at 

i|S' 5 temperatn re, other things being equal: but this force 
Ma to overcome an opposing one, of the same nature* in- 
herent in the vapour which already exists in the atmosphere, 
for such vapour, by its elastic property, tends to excludq 
from the space it occupies -every additional portion; anii 
qoDsequenfly to prevent the escape from the water of aevr 
Bence the temperatures being equal, the quantity 
of vapour produced will be lessi the greater the quantity 


in the bir. 
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But, though the chemical action of air is imperceptible. Mechanical el^ 

it» ww'c/ifliiiea/ effect is great. A TDoving atmosphere may 

. , t . .. . evaporaiioa* 

double or triple the rate of evaporation, according to its ve- 
locity. For not only is the surface, from which only the 
vapour escapes, thus enlarged and changed ; but the nas- 
cent vapour itself, which would otherwise hover a while upon 
it^ to the obstruction of the process, is immediately brushed 
away and diffused. 

By applying these principles, we may explain to ourselves Explanation of 

various n'itural phenomena: as for instance; why the wind, phcno- 

^ . incna. 

after ruin, becomes colder than even the rain which fell ; 

being robbed of its caloric by the evaporation of the floating 
and deposited water, with which it is in contact: why snow 
soinetiines totally disappears without melting, and the sur- 
face of ice becomes sensibly wasted and channelled; for 
these are warm, compared with the dry and frosty air which 
blows at such times, and consequently evaporate freely. In 
what mantier, ^gaiii, a strong westerly wind in summer or 
autumn brings up clouds, which on its cessation descend in 
rain.: for it promotes evaporation by its mechanical effect^ 
and the vapour escapes into an atmosphere already too 
moist carry it off to any great distance. This will be 
evident by recurring to the principle before stated, that the 
vapour escapes by the force of the temperature of the water 
out oiwhichUie formed; and, consequently, iutoa colder 
atmospiiereiitwillstill escape, though continually decom* 
posed thereby* 

yappur.is.;deci>mposed by air, in consequence of the su- Decomposi- 
porior affinity of the lat|^? to caloric. This tiRppens in two of vapour, 
*• wa)^s. 1. When vafjour escapes or is propelled into ait 
epldor than itself; the result being a local dei^ doud. ^ 

Wb«ft a mixture of air and vapour is cooled ^ in which case, 
tlmreensues a general turbiness, which we shoU exclusively 
denominate haze. It is occasioned by minute floating par^ HiS«^ 
liiles^ of water ; the caloric which, united to these^ formed 
d'a^parent vapour, having passed into the air. 

of tlws hjsze clouds may be afterwards formed, by 
simple aggregation, or by electrical atfraction. It abounds 
ip the atmosphere during the most part of the year, occupy* 
ing sometimes the higher, somethneptbe lower, pjin^reof,* 
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'fhe quantity in which it exists may be judg^ed of, at some 
periods, by the appearance of distant objects seen borizon- 
^ tally: at others, by the degree of intensity of the blue 

colour of the ^dcy, whith becomes paler by it, if indeed the 
tbineness is not wholly dde to this part of the medium.' 

Of the Nature of the Stratus^ 

Nature ofihfe This dond is an example of the decomposition of vapour 
siratas. thrown into air of a lower temperature. The earth or wa- 
ter on which it reposes i^ always warmer than the cTbnd, as 
is also the clear air above. Thus, in a stratus, formed over 
a field with ponds, the temperature of the Oarth just below 
the turf was 57“ J of the water, 5J)“; of the air, at an eleva- 
tion of thirty feet, 55°; while thTSt of the cloud, at four fe6t 
from the ground, was^ 49*5®. Hence this cloud preserves a 
level surface ; and hence it uniformly vanishes, or begins to 
be driven upward, as soon>^as its temperature becomes equal 
io that of the earth. It is consequently d8e to the decom- 
position (in a small portion of the atmosphere) of the va- 
pour which the earth and water continue to emit, after sun- 
set, by the force of a temperature previously acquired. But 
the change ih the l6wer air, which gives occasion to this lo- 
cal decomposition, is not so easily to be explained : for it ap- 
pears that very often, in the evening of a clear day, the de- 
crease of temperature in the atmosphere takes place in the 
same order in which the increase d^cl in the morning : war. 
beginning from the surface of the e;i> th and; proceeding up- 
ward. If the air never became colder, on these occasions, 

^ than the contiguous soil, the effect might very well be as- 

cribed to the absorption of a quantity of Caloric by the lat- 
ter. But we see that, in the present instance, it became 
colder by seven degrees, though vapour was still decompos- 
ing: and this ill's! perfect calm, which,' in a great degree, 
forbids another supposition, of the exchange of a quantity 
of heated air below, for as much cold air from the higher at- 
mosphere , otherwise this would seem a sufficient account of 
the mutter. 

Clouds r.M s(i The electric cJiarge of the stratus, which is alwatys pbtei- 
* tive, and. sometimes highly so, nolwithstatiding the contact 
of its lower surface with the earth, seems to prove, that a 

cloud 
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c^oiid Ts not even so good a conductor as has beed supposadt 
and that the fluid, in certain cases, may be very gradually 
transmitted through it. Positive electricity being that pro* 
per to the atmosphere in fair weather, we should naturally 
expect to find it in this Cloud. ^ 

It might be worth while to examine the air above, with a 
view tb discover whether there exists in the latter a negative 
counter-charge. It will appear, from a consideration of the 
princi}des before stated, why this cloud is almost peculiar to 
the autumn, 'fhe gradual decline of the Sun, at this season, 
keeps the atmosphere constantly surcharged with vapour, 
which is nltirhately disposed of in rain; and hence follow 
gales of wind. The stratus, therefore, though an immedi- Indicaiiontr 
ate indication and accompaniment of fair weather, affords 
unfavourable prognostic in the early part of summer; as 
it shows that a tendency has already begun to extensive pre* 
cipitation, at a time nhen th&uspal predominant feature is 
increasing dryness. 

6/ the Nature of the Cumulus. 

The heating effect of the sun’s rays on the atmosphere is Nature ot the 
greatest near the surface of the Earth, and diminishes gradu- 
ally in ascending. . The diminution proceeds in fair weather 
!»t the rate of about one degree for each hundred yards, as 
appears by observations with the thermometer on stations of 
known difference in altitude. 

This inequality appears to give rise to the cumulus, on 
the same principles as those of the stratus, but the effects are 
more complicated. Vapour is generated, as before, at the 
surface of the Earth, but it is thrown into an atmol^phere 
heated by the sun^ Here it maintains its elastic state, and, 
in proportion to the supply fiom below, the whole quantity 
existing in the atmosphere is compelled to rise. In doing 
this, it changes its climate, and arrives among air of a lower 
temperature, where a portion is Continually decomposed, 
filling the middle regiod with heze. Of this, small aggre- 
gates begin to be foimed, the ii^crease of which is at first 
determined by no particular law. But the a|gregate is not 
in equilibrium with the air. It tends to subside, and in tbe^ 

E 2 mea_ 
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Nature of the ni«8n time the increase of temperature 4fll<proceedingupward, 

cumulus. • Hence the lower part soon finds a position in u plane of air 
sufficiently warm to evaporate it : and as this effect is regu- 
lated, in general, by the elevation alone, we see these ag- 
gregates assume each a fiat base, resting as it were on the 
same plane, parallel to the Earth's surface. The remainder 
of the cloud sports in all the varieties of the spheroid, and 
more rarely of the cone; according to the course of the 
showers of minute particles of water, which we may consider 
(though invisible in their progress) as descending upon it. 
The vapour generated at the base is, probably, in part con- 
densed on the surface of the colder particles^ of the cloud 
above. While the supply from the haze exceeds the waste 
by evaporation, the cloud increases ; when the latter has be- 
gun to prevail, it may be traced through various stages of 
diminution to its final wreck, on sinking wholly into the 
warmer atmosphere. This happens commonly about sun- 
set; because the ascending current of vapour, the source 
of the phcnomer.on, then blackens or ceases ; aud the lower 
air parting with its redundant caloric to the higher, we un- 
expectedly see the dense clouds evaporate, at the very time 
when the chill of the evening is felt below, and the dew 
falls. 

But it does not appear, that the causes we have hitherto 
enumerated are fully adequate to the phenomenon. The 
increase of the cumulus is often more rapid 'than consists 
with the notion of simple attraction, etercised between dit* 
lant particles of WHter, in a resisting medium. Wheti a 
cumulus is thus increasing, the small aggregates in its way 
do not usually join it, but seem to vanish before it. Lastly, 
the cumulus itself, however dense, never descends in rain. 
It is difficult to conceive, that so powerful an attraction could 
exist for many, hours, without bringing the particles toge- 
ther into larger and larger drops, until they were too heavy 
for longer suspension. If we suppose, however, that, from 
the commencement of Its aggregation, the cumulus becomes 
a positively electrified mass, these difficulties vanish. This 
mass may electrify negatively, and attract into itself, from 
great distances, both the' dispersed particles of water and 
» those which i\ave already united in much smaller masses. 

Its 
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Its particles must be mutually repulsive, and cannot Come 
into contact without a change of state : the same rn»y be said 
of’ the respective clouds in tfiis moditicatiofi» when they do 
not differ too much in surface. 

Of the Nature of the Cirro-stratus* 

When a portion of the atmosphere, charged with vapour, Nature of the 
is brought over a tract of land of lower temperature than it- cirro-stimus. 
self, its caloric is abstracted in sufficient quantity, usually 
to occasion a decomposition of some of the vapour, and a 
consequent general turbidness. 

The sweating, as it is improperly culled, of walls and Dampness on 
pavements in a thaw, and when rain is about to come on, is 
from this cause; the vapour being decomposed on their sur- 
faces. The mist which ensues at these times obscures dis- Mist, 
tant objects, and occasions the trees, against which it is borne 
by the wind, to drip plentifully. It is in fact a cirro-stratus 
in contact with the Earth, and no phenomenon is more fami- 
liar to the inhabitants of hilly tracts. The same general de- 
pression of temperature may happen in another way, and 
higher in the atmosphere. When a cold and moist air flows 
over a warmer vaporous one, it is obvious, that the former 
may^fbe warmed, and become more transparent, at the ex- 
pense of the latter; which, from the same cause, must be- 
come turbid. The haze thus produced will not subside with 
^ uniform motion <»f dew, but rather iu sheets, becoming 
more dense as they descend, both from the approximation of 
their particles, and addition from the vapour they meet with. 

But the cirro-stratus is far from assumiog always the simple 
form, to which the mere effects of gravity might be supposed 
to give rise. It exhibits changes, which can only be attri- 
buted to the acquisition, or passage through it, of such small 
portions of electricity, as in a humid medium we may con- 
ceive a cloud to be susceptible of. On these occasions it 
tends either to the state of cirrus, or that of cirro-cumulus, i 
of which we shall treat presently. 

The reason of the prognostic affprded by the cirro-stratus Indicatioas. 
will now be evidl^nt. It gives us notice of a change in the 
state of the superior atmosphere, which we could nqt other- • 


wise 
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wise be certain of, until the current, in its coisrse of propa* 
gabion downward^ had 'begun to affect the denser clouds, 
throvifn up by the sqpcrbcial evaporation. - It is not very 
uncomtDon to see the cirro-stratus evidently brought by a 
wind, moving in a different direction from that wherein the 
cumuli are immersed oa whiph it settles. ^ In this case the 
latter are speedily arrested by it, and assume.4he new course» 
or descend in rain, by a change of thpir electricity. 

Of the Nature of the Cirro^cumvhs* 

- w J ^ I, « ^ 

Nature of the Let ns now reverse the former case, and consider the 
«,irr<>cumolus. upper current as'^oth vaporised, and wanner than the air 
below. 

It is f>robable, that the upper is then cooled by that part 
of the lower which is next to it, though very slowly, from 
the difficult transmission of caloric (kn\ award. The dtcoro- 
position of the vapour in the upper current by this means 
may give origin to the cirro-cdmulus ; and the peculiar ag- 
gregalion of this cloud, as.distiuguishable iiom that of the 
cirro-stratus, may be the lesult of its acquiring electricity 
in its descent in q much greater degiee. Such, at least, is 
the inference we may deduce from its abundance before 
thunder storms; when it is occasionally seen to arrive with 
the wind in extensive flocks or strata, moving with unequal 
velocity, and by consequence overtaking each Other, until 
they form a dense stationary mass. 

Inclicationsi This explanation of the origin of the cirro-cumulus is 
priricifmlly deduced from an observation, which we have now 
so often repeated, as to regard it as a meteorological axiom ; 
that the temperature of the day foUowing^ exceeds that of the 
day m whic/i it appears. IJence, when it continues to recur 
daily, the weather still grows warmer, until a ihunder-storip, 
in some quarter of the heated tract, puts a period to the in* 
sulation of the clouds, 

0/ rte Nature of tlie Cumufthstratus* 

* 

In iittempting to assign causes to pbepomeiia so compli- 
caiedi as those which this modj^Cation presents, we may be 
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in danger of Bdmttting a greater tioniber than are roally ner 
cessury. It is apparent, however, that in the state of things 
most favourable to the production of the cumufo^stratus, 
there exists a precipitation, independent of tliat which gives 
rise to the cumulus, and situate in a higher region* 
this precipitation afibrds sometimes the cirro-cumulus; at 
others the cirro*stratus, we need not assign to it any other 
cause than the onealready mentioned, viz, a superior vapor- 
ized current of air. It is not inconsistent with the princi- 
ples we have iBid down respecting the cumulus; that this 
cloud should also be produced at thg same time; it being 
requisite oiil) that there exist u suiBcieut action of the sun 
on the Earth's surface, or sufficient temperature derived 
therefrom. The inosculation of these twq orders of cloud, 
the singular union which follows, and the establishment of a 
new centre of attraction, towards which the. whole future 
increase tends, is the prominent feature iu this modilieation, 
and the chief fact which remains to be.accounit'd for. As 
this effect is not constant and uniform, it cannot be ascribed 
to gravity alone* Ileasoning from analogy, rather thait from 
direct experiment, which it is not easy hereto appl> , we may 
attribute it to a difference in the electric charge of the re-f 
spective clouds t which difference, though small, onglit to 
produce the usual appparauces of bodies charged plus and 
minus; viz, mutual approach and contact. Tiis effect, 
however, appears to ensue ratlivr with regard to the mui-ses 
than to the individual particles. 

The effect of tlie highly vaporized state of the higher at- 
mosphere is often discernible in the cumulus from its eariiest 
appearance ; and it is easy to determine, at certain times, 
that this cloud, if it continue long, will pass to the pre»eut 
modification.. The effect we mean to point out is the un- 
even growth of the cloud ; numerous small masses attaching 
themselves to its surface, and giving it an appearance not 
unlike the curls pf a fleece of wool; particularly been 
beneath the sun, in a situation where the projecting parts 
may catch the light. If we admit that the cumulus acts, 
as well by electrical attraction, ai^by that of gravity, un the 
Iturrounding matjerials, may here consider them as arriv- 
ing 


Nature of the 
cujpulo stra* 
tus. 
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Nature of the ingby subsidence in too great plenty tp^ be iminediately Bssi« 

e^ulo-fttra, miiated ; in consequence of which they tend to unite among 
themselveB. A. still greater quantity of hazetin the region 
next^bove the cumulus^ gives rise to the- curious phenome- 
Upn of the cloud-capped cloud ; when the cumulub is covered 
at its summit with a cirro-stratus; in the same manner as, 
in mountainous tracts, this cloud reposes on an elevated 
point of land. The cause is probably alike in each case, 
whether it be a lower temperature, or a ditninibhed electrU 
city, which determines to this particular spot the commence- 
inent of the aggregation of the cirro-stratus^ We may next 
consider the riimulo-stratns perfectly formed, and endea-^ 
vour to assign a cause for its orcaKioual long continuance: 
which, however, exceeds the day of its formation only on the 
approach of thunder; this clotirl, as well as the cumulus, 
very commonly vanishing about sun>set, and reappearing 
the next day, for some time. The two strata ol ‘lie atmo- 
sphere, which form the superior and inferior houficlaries of 
the cloud, are piobably, during this time, in somewhat dif- 
ferent states of electricity ; the one also depositing water, 

' the other receiving it; the broud surface «f the cumiiio- 
stratus may he regarded as a coatings applied to the upper 
stratum; and receiving from it a loniiuilul accession of 
charged particles of water, the electricity of which is slowly 
transmitted, through the intermediate jiortion, down to the 
base of the cloud, which is often bpinv hundred feet below ; 
and where a continual evaporation counteracts the increase 
above. Here, while the mass continues in this moditication, 
the progress of the electricity downwards is arrested by the 
dry air ; for although the insulated rpd is found sometimes 
to be affected with positive, sometimeB with negative signs, 
while the base of such clouds is oyer it, this effect is com- 
monly influential; and the rod is not charged, as by the 
passage of the nimbus. How the electricity of this cloud 
is affected by the constant evaporation of a portion at the 
base remains to be ascertained ; and the same may be said 
' ws to the cumulus. 


0 / 
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Of the Natvre of the Cirrus^ 

It was necessary to defer the consideration of the nature Nature rj the 
of this cloud, until we had developed, in a considerable de- * 
gree, the principles on which our theory proceeds. Tjje 
reader will have seen, that we assume the fact of the slow 
transmission of the electric fluid through clouds: which in 
this, as in a former instance, we apply rather analogically 
than by induction; the modification in question being usu- 
ally so high in the atmosphere, that .the electric state of the 
latter, above and below it, cannot easily be found by actual 
experiment. Proceeding, however, on this asMimptioii, we 
suppose, that the cirrus resembles in its state a lock of hair, 
or a feather, insulated and charged ; or rather, that its ar* 
rangements result from tlie .“aine cause with those* of the co- 
loured powders, which elertiiclans project on a cuke of wax, 
after having touched it with the knob of a charged phial, 
and which fall into a variety of configurations on the sur- 
face. Thus the cirrus may be formed in the air out of such 
floating particles of water as are present, and may serve the 
purpose of collecting and tmosmitting the rlectric fiuici. 

It is during the prevalence of variable wiiuls, that the cirius 
most abounds; aod it is reasonable to conclude, that the 
portions of air, which at these seasons are transported from 
place to place, gliding over or intersecting each other, usu- 
ally differ sufficiently in temperature to occasion a slight dc- 
coniposftion of the vapour of one of the currents, and in 
their electric charge sufficiently to induce a communication 
by means of the conducting medium so formed. Again, 
in the gradual cooling of a perfectly calm plate of air, 
situate at a great elevation, and conser|iiently ’ free from 
the occasional causes of disturbance which prevail bellow, 
it is not improbable that the separation of the caloric from 
the vapour, and the collection of the electnsed water from 
the air, may go on together, by a process similar to the 
crystallization of i^lts, in which much caloric is liberated 
into the medium. This opinion, at least, seems to be ad- 
vanced by Kirwan, in his “ Ees^iy on the Variations of the 
Atmosphere/* and we may consider the vegetating cirrus as 
the proper example of it. • 


Another 
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Nature of ihe Another conjecture might yet be started as to the cirrus. 
cirru&. Jt might be regarded as a cloud wholly formed of minute 

spiculse of ice; since the air, at a certain elevation, is suf- 
ficiently cold throughout the year for thiir'ctiect. hut if 
it^hould be found, that the particles of clouds are suscep- 
tible of a Tcctiliiiear urrangemeUt in any case at a tempe- 
rature exceeding 3-2% th^re would be no necessity for this 
supposition. 

If the appearances of the cirrus are ns frequent atul va- 
rious at sea as on land, it cannot be doubted, that intedigt nt 
mariners wmnld find their account in keeping a register of 
them, as connected with the changes of wind, &c., making 
due allowance for the change of station in diflerent observa- 
tions when under sail. 

The buoyanev of the cirrus seems to be most perfect 
during its first increase. It always follows, at length, the 
common course of gravity; and the change to the cirro- 
cumulus, or cirro-stratus, which certainly depends on the 
state of the medium it falls into, may be ascribed to the re-' 
teution or loss of the electricity. 

Q/’ ihe Nature ojf ihe Nimhus. 

Kdtnreofthe This phenomenon may be thought to be improperly 
uiiT-hus. denominated a modificatmn of cloud, since it iconsists usually 
of a column of descending rain, snow; or hail, seen in con- 
nection with the cloud affording it. As the concluding 
link in the chain of atiuospherical precipitation, it seemsy 
peverthcless, most advantageously placed here ; and its bis* 
tory, though far from including all that we may observe, 
and could wish to have explained, the subject of rain, is 
more decidedly illustrative of the nature of clouds ip general 
than that of any other modification. Moreover it is some- 
times observed to be formed before the raip begins, which 
afi'ords sufficient ground for considering it as a distinct 
modification of cloud. We owe to the bold and penetrat- 
iiig conjecture of Franklin, on the identity of lightning 
and the electric spark, the invention of a method of investi- 
gating the electricity of clouds: which, in th^ hands of 
experimentalists, has since brought oat a ^ass of facts 
» abundantly fciifficient to establish thtt proposition; apd ^hich 

also 
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also throws considerable lijjfht on ibe theory of rain, and 
other depositions from the atmosphere. By tb’*8 method 
the structure of the nimbus may at any time, when it passes 
oyer us, be demonstrated to be that of *i natn al conductor, 
by which the positive? charge of the higher atmosphere is 
brought down to the Earth. For thi*. purpose, there fs Its electrWl 
provided a roci Qf iron, or otlier inetal, well insulated on a «fate!.howu. 
pillar of varnished glass, the latter being defended from rain 
by an inverted funnel, soldered or cemented to the part of 
the rod next aboye it. The rod should be furnished with 
several points of wire, a lew inches long ; and jt need not be 
ixn elevated one for this pnrpote, provided the extremity is 
clear of other objects capable of drawing off the fluid. The 
charge, is ascertained by l*ith balls of a larger or smaller dia- 
meter, to suit the occasion, suspended by flaxen threads, on 
a wire fixed into the lower part of the rod, and terminating 
in a bail. Near the latter it is proper to have another ball 
fixed on a stout wire, passing into the ground, to ^hich the 
fluid, when abundant, may escape in sparks. This instrti- 
ment exhibits a charge of the same kind with that of the 
gir in which it is immersed; or, in rase of rain, &c., the 
charge of the lat*,er, as compared with that of the air. We 
>yiil give, in the first place, th? appearance which we have 
recently cl>«erved during the passiige pyev the rod of a nim- 
bus of the most simple structure, baying peither a ci|ain|[us 
nor a cirro-stratus attached to it ; vbicii moved along w ith 
the- lower currenr thrpugh the clear aiinos^ihere, and dis<* 
cljj^rged a i^liovvcr of laige opaque hail, the nir below being 
very dry. During the a|;proHch of the cloud from the 
no.'th-east, the pitli-balls. remained close until the spreading 
^rown, which c^racterizes this modibcation, hud. arrived in 
the zenith. At this tiipe, and while llij? shower itself was 
still three or four miles distant, they opened negative. As 
|he cloud came nearer, ijheir divergence increased, until it 
ajnounted to full two inches, at which time sparks of con- 
siderable strength might be drawn from the rod. After 
this the negative charge grddually w’ent off, and the balls 
touched again. Jn a few moments the edge of the shower, 
mixed with a few drops of rain, arrived at the conductor^ 
nnd the balls |pstantly opened positive, the charge gradual!}^ 

' increasio;:^ 
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increasiiig until sparks were emitted more freely titan before* 
This charge continued duriug the. passage of the hail, 
and went off gradually as soon as it was clear of the in- 
sirunoieut. After having closed, the bails opened again 
negative^ and this charge increased to a considerable inten- 
sity, as the shower receded towards the south and south-west, 
after which it gradually went off : the halls closed^ and finally 
were left, slightly positive. From these facts, the reader, 
who 1 $ conversant in electricity, will deduce the structure of 
the lower part at least of the shower. He will see, that the 
descending hail formed a coin tun positively elect ritied. 
This, which might be six or seven miles in diameter, was 
surrounded with a cylinder vi‘ negative electricity, probably 
extending in every direction three miles farther, and result- 
ing from the action of the positive centre on the dry atmo- 
sphere, in which it was moving. Now the amount of the 
bail, when melted, was considerably less than of an 

inch in the rain gauge ; and could the descent of the electric 
fluid through the whole space have been rendered as ob- 
vious to onr senses as that of the hail, we should probably 
have said^ that the shower consisted of fire more truly than 
of ice. 

'file question that naturally presents itself is. Whence 
came this flood of electricity which accompanied the hail ? 
It was Dot from the circumstance of the water being frozen^ 
since a bard shower of rain equally exhibits a charge, but 
with this remarkable difference, that whereas snow*, sleet, 
and bail, are a 1 wa\ 3 positive, rain is found sometimes posi^ve, 
sorneti tries negative. The reader may consult, on this 
head, an extensive collection of facts in Read's Journal of 
Atajosphericai Electricity, “ Phil. Trans.” Vol. LXXXIL 
The probable sources of negative rain will be presently 
imeiitioned ; but to return to the question of the origin of 
the positive charge; if we attentively consider the structure 
of the nimbus, it is precisely that which, from the known 
properties of the electric fluid^ we should propose for a con- 
ductor formed I0 acquire the latter. If we detach from it 
the falling column, and extraneous clouds which usually 
attend its progress, it will be found to consist of a close col- 
i* lection of flbres, diverging from the region of the cumulus, 

(where, 
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{where, it appears, the rapid union of the particles into 
drops is accomplished,) to a vast height and exteif^t in the 
superior atmosphere. The condnrtin<^ line, therefore, may 
be considered as prolono-ed fiom the top of the column to < 
the very extremity of each of these fine fibres* of 
which are often extended, in all directions, as correctly as 
those of a lock of hair insulated on a charged conductor. 

The intention in tliis case seems to be not so much the pre- 
cipitation of water, as that of the electric fluid which keeps 
it in suspension. This purpose accomplished, (and the 
reader may conceive how great a discharge must be effected 
by a number of such machines acting at once on a smaU 
tract of country,) the water unites into larger drops through 
the whole extent of the atmosphere; it subsides in a con<- 
tinuous sheet, under which the condensed product of the 
superficial evaporation moves along, in the form denonii- 
natecl scud; and the rain comes down freely and generally. Scut, 
until the atmosphere is disburdened, or until the partial 
vacuum which is formed brings in a drier air from the north- 
/ ward. 

Negative, as well as nonelectric rain (which sometimes Negative or 
falls, though strong positive and negative signs precede or *^‘^*®**'^'*^ 
follow it in the clear air) must necessarily result from the 
action of a central mass of cloud, in which a strong positive 
charge exists, on the clouds of less extent which fall in its 
way : and it is to be considered also, that ruin, at the eleva- 
tion in which it is formed, may be perfectly nonelectric, 

(/. e. it may result from the union of clouds differing in 
electricity, and hence uniting in, rain,) yet at the moment of 
arriving at the Earth it may differ so niiich in its charge 
from the atmosphere below, the only standard ofeoinparisoos 
as to be strongly negative or positive with respect to the 
latter. But these considerations belong more properly to 
the subject of atmospheric electricity. 

We shall conclude with a brief review of the modifications. Review itr 

ascending from the stratus, formed by the condensation of 
vapour, on its escape from thesurfiice, to the cumulus, co1-« 
lecting the water arrested in the sbeond stage of the ascent; 
both probably subsisting by virtue of a positive electricity. 

From these proceeding, through the partially conducting 

cumuio- 
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damUlorHratus, to the cirro-stratns and cirro-cumulus; thi 
latter positively charged, and considerably retentive of its 
charge the former less perfectly insulated^ and, perhap©. 
conducting horizontally ; we arrive thus at the region, where 
the cirrtfs, light, elevated, and extended, obeys every impulse 
or invitation of that fluid, which, while it flhd <4 a conductor, 
ever operates in silence; but which, embodied and insulated 
in a denser collection of watery atoms, sooner or later bursts 
its barrier, leaps down in lightning, and glides ^Ith rough the 
nimbus from its elevated station to the Earth* 


viii. 

Accouni of the Thunderstorms on the \^th of August. In a 
/et ter from^ Thomas Forster, JSsq. 

Tb Wm. NICHOLSON, Esq. 

SIR, 

I Wish to communicate to your meteorological readers 
soin^' observations on tin* thunderstorms, that happened on 
the 19 th inst., of which 1 shall reque^t yon r insertion. 

The Idth was ^arro, the rnaximifm of the thermometer 
Ubiiig about 73®. Vumuti prevailed during the daj’, but 
toward* evening the cirr«5 appeared. 

Before 8 o’clock in the morning 'of the 19 th, the sky was 
clouded* 1 observed titto strata ; the upper one appealed to 
be a Uniform veil of cloud, while loose flocky cumuli floated 
beneadi it ; and in some places large masses seemed to 
ttttfneted towards it, and adhered to its surface, forming an 
unusUal Witvy sky, which increased in density. About half 
after eight 1 heard a single exp!f»*^lon, like the report of a 
large brass cannon ; about twenty minutes after which two 
more such reports were heard, following each other in rapid 
sjccession, which werte immediately succeeded by a long 
and loud peal of rolling thnrder. The storm now came up 
very fast, in a direction nearly cowlrary to that of the current 
of wind below, with hard rain, and thunder and lightning. 
After the storm hii4 subsided, cumt^/iw'ere again seen sailing 

under 
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Under a contihiioug :>h'eet of cloud ; some oftbem uftw loose ^ 
fiocculi, others large well defined masses. By degrees they * 
became Ipst in the upper stratum; tb^ sky became again Second sioria. 
very black, and ibundcr and lightning with rain again pre« 
vailed. During the process of the storm 1 heardy (besidn 
the many peals thunder] another loud single cx* 

plosion, which sounded like the hollow report of a mortar; 
it was preceded by a very vivid flash of lightning. 1 dwell Twodissuai- 
particularly on this circumstance, because I have often no- thunder, 
ticed during storms Xtvo very dissimilar kinds of thunder. 

One is a long roll increasing in loudness while it continues; 
this is supposed by Mr. B. P. Van. Mons to be caii::ed by 
combustion of the two gasses of water*. 1‘he other is a 
loud aud sharp explosion of short duration, and often a sin- 
gle report like that of a cannon; the lightning which pre- 
cedes this is generally vivid and mischievous, it darts di- 
rectly towards the Edrth, or any other prominent oliject, 
as high trees, towers, &c., and is considered by Mr. B. P. 

Van Moiis, as the flying off of electricity from an over- 
charged cloudf. 1 wish to direct the attention of meteoro- 
logists to the solution of this question. When mischief is 
done by liglitning, is not the thunder which follows the flash 
generally of this latter kind ? 

The variations in the direction of the wind below, in Variotis cur. 

stormy weather, as well as the contrary directions ©f the 

» stormy wea- 

current above, constitute another curious object of philo- 
sophical speculation. Siiiall air balloons might, in this Small air bal- 
case, become useful meteorological instruments. I have ajnc' 

sent up a great many of them, aud baVe generally seen them instrument, 
inoved by several different currents of air. 

Yours &c. 

Clapton, Hackney, THOMAS FORSTER. 

iidAug. ifllK 


‘ ♦ See Journal for October, 1809, Vol. XXIV , p. 106. 
i-The distinction of rain, into " rain of the d^compositiim^^'* and ** rain 
Af the recomposition^ of air, by Mr Van Mons, has induced me to in- 
quire, What is the electric state of ral(i with a rising, and whtit with a 
falling bairomeier ? 


Kt 
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NOTES. 

Jt/fyiS. Small rain ab<»at 9 p a. 19 A ihnuderabowcreariy: Sue 
day. 80)31. Fvirt/-.«igbt hours rain 99. Tcmpeiuturo 60*) (the 
maxivtuni of the p^rriod) at u a. m. $6. Orange-coloured cirri at 9a»* 
set. 87. Thunder clouds : a few drops p. m. : much dew. 88. CirrQ^ 
cumulus cloud) very beautiful, intercfaaiigiug with cirrcstraius, succeeded 
by large cumuli. In the evening tome appearai.ee of a thunder storm 
far iu the N W. 89. Evening paniU^ ban of ciirostratua, stretchhig 
£. and W. ; a blush on the twilight, so. Windy, cloudy. 

Aug. 3- Large elevated cirri. 3. Cirrocumulus^ foWui^eAhycirrostratui: 
evening overcast : rain by night. -4. Windy, at S. W. l>y night. Cumu» 
lostrutu m various quarters, at sunset, .f. Opaque twilight, with cs< 
mulostiaius. a. Vg^wet, a m.', at coon a thunder shoirer; at 6 p.m. 
a heavy squall fmm N.W. with rain and hail; the mm6uf, as it i‘ecedcd» 
presenj^g ^ pei-fcct and brilliant bow : windy night. 9. Large cunuii 
ruse, and at noon inosculated with the clouds in a superior stratum : a 
thunder shower ensued before 8 p- m., after which appeared the distinct 
strata again : about 6 p. m. a second thunder bhowt r, long very dense 
in the S £., .where the bow was conspicuous above an hour. This day 
was nearly calm. 10. HaUi fell again about noun, upon the union of 
%wo strata of cloud. 


RESULTS. 

Frevailiug winds, westerly. 

Barometer : max. 30*15; min. 89*33. 3fenp 89*833 In. 
Thermoiii. — 7%'^ — 44* — 6i* 

Evaporation 37a In. 

JUin 6 37 In. 

Character of ihe period changeable, with much rain. 


I have the MtUfuction to acquaint my readers, that the 
Meteoroloi^ieal Tables and Remarks, which will hereafter 
appear in this Journal, will be eatracterl (as the preseitt has 
been,) from the jooroals of Mr. Luke Howard, whose Trea« 
tise on Clouds, inserted in the prelfitit ndinber, and long 
known and valued by the public, will make it onoecessaiy 
for me to express, in any direct terms, that sentiment of 
obligation, which myself, and the bther cultivators of set* 
ence, must enitetaia for his resoarchesi. W. N. 
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x. 

Abstract o/* aAItmoir on Analysis of VegetMe and Anhut 

.. Smbstanees'. Mmr*. Gat-Lvssac oitif Thbkabd*. 


MoJe of ana- 
lr<ing vegeta- 
ble and aiii- 
mai sub- 
stances. 


DlfBcuItles. 


Methods of 

obviating 

them. 


Apparatus re- 
quisite. 


Dev'iiptioncf 


HEN we conceived the design of studying the ana- 
lyiiis of anrfnal and vegetable substances, the lirst idea thot 
occulted td Us wits, to convert, by means of oxigen, vegetable 
atid auimUl^ubsCiinceB into water, carbonic acid, and nitrogen t 
and on' this ire fixcd'nur attention* It was evident, that, if 
we coil Id effect thfs conversion so as to collect all the gasses, 
this ana^’sis would attaih very great accuracy and simpli- 
city. Tw-o obstacles a|!^pCared in the way of this : first, 
the bulging of the hidrogen and carbon of these substances 
completely^ and, secondly, the effecting of this combustion 
in closi^ vessels* 

' Tlie first we -could hope to surmount only by means of 
mctalKc oxides, that easily part with their oxrgen, or of the 
hyperoximuriiUe of potash* A few trials soon led us to pre- 
fer this saH-, which succeeded beyond our expectation.^. It 
was far from being so easy to surmount the second; for 
we could not attempt the combustion in a retort filled with 
fiiercury t since the retort would have burst, had we burned 
ever so IHtlerin this way. It was necessary thereibre to con- 
trive an apparatus, in which we could 

1st, Burn parts of a sub.^tunce so small, that the vessels 
should not crack : 

Silly, Effect such a number of combustions successively^ 
that the result^ should be very perceptible r and 
3d1r, Collect the gasses as they were formed. 

A«i K* 'ara^us of this kind we lay before the class. It is 


^ three separate pieces. One is a tube of very thick 

ihe.ai.urpos'.‘fi. glas^, hermetically sealed at the lower end, and open at tlie 


fi-ppej*; about 2 dec. £7'87 in.Jlong, and fi mil- [3*15. Vines] 
in diameter. Thin has very small tube, Hkewisa of glassy 
similar to what would be adapted to a retort to receive gas- 
ses;: joined laterally to it by means of the blowpipe 5 cent. 




AHALTStf or TECIBirABlfe ANO AKIMAL SCBITAKCSI. 


67 


[1*97 in.] from its aperture. The second is a brass collar* 
in wh'ch the open end of the large gla^ tube is fixed by 
lneans^ofa cemeot* that will not fuse under 40 * [ 104 * F.} 

The third piece is a cock of a peculiar construction, in which 
all the merit of the apparatus consists. The key of ihif 
co^;k is s ilid, and may be turned into any position, without 
giring pasimge to the air; but about the middle of its 
length it ha» u siiperticial cavity, capable of holding a sub* 
stajice the sixe of a small pea. This cavity i$ so contrived, 
that when uppermost it answers to a small vertical funnd, 
which enters into the uozzie, stu^ forms as it were its ex* 
tremity ; and when lowermost it communicates with th# 
body of the cock, which is perforated, and screws into the 
brass collar before mentioned. Thus on putting small 
fragments of any thing into the funnel, and turning the 
key, the cavity is filled with them, and conveys them, on 
continuing to turn it, into the body of the cock, whence they 
fall into the brass collar, and so to the bottom of the glass 
tube. 

If this inaUor therefore be a mixture of some vegetable Itsappliea* 
substance with hyperoximuriate of potash in suitable pro- 
portiopi.and if the, lower part of the glass tube be suffici- 
ently, hot, it . will scarcely touch it before it is. vividly in* 
flam odd tfvh^i the vegetable substance will be instautaue- 
^ously destroyed, and converted into water and carbonic 
acid, which be collected over mercury, with the super- 
fluous oxigen gas, by means of the small lateral tube. 

To i|>erforiTi this operation readily, it is necessary, that preiiminaty . 
the matter should separate entirely from the cavity, and 
fall to the bottom of the tube. For this purpose it is to be 
made into amall balls, as will presently be described. It is PTeparaiion of 
ueefmary- too to inquire, what quantity of hyperoximuriate 
will ^be suifficuent for burning the vegetable substance com- 
pletely ; and at least half as much more must be used, that 
the combustion may be perfect. 

But of all the preliminary steps the most important is the Analysis of 
analysis of the hyperoximuriate employed, for all the cal- 
culations of the experiments are founded in great measure 
on this analysis. 

All this being well understood, it will be easy to conceive, 

JF 2 how 
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process de* 
scribed. 


Proof of its ac- 
curacy. 


Caution, 


Anafysis oTihe 


ANAtTSta or T*!EGiSTABlK AND ANIMAL AC8STAif<;fcS. 

lio«r a ^getahl6 snbsttiiice tnay be analysed with the hypet- 
oxironriate* Let the substance 16 be analysed be carefully 
levigated, and let the hypero\Wnnriate be levigated sepa- 
rately : weigh the quantity of each, diied at the heat df 
^boiling water, in a eery sensible balance; mix them iftli- 
mately, moisten themi and iiimikl them in cylinders; divide 
these .cylinders into smuU portions, and round them be* 
tween the fingers like pills; and lastly expose these to the 
temperature of boiling water for a sufficient time to render 
them fisHiy as the powders were before. If the substance 
io be analysed- be a vegetable acid, it must be combined 
with liiue or barytes, before it is mixed with the hyperoxi- 
rauriate; the edit thus formed is to be analysed, and ac- 
count taken of the carbonic acid that remains miited with 
the base after the experiment ; in< fine, if the substance to 
be analysed contain any thing foreign to iu nature, account 
must be taken of this also. 

Til us we know with precisnm, that a given weight of the 
mixture answers to a known weight of hyperoximuriate ami 
the substance to be analysed. 

Now, to duisb the operation, all that is required is, to 
bring the bottom of the tube to a cherry red heat; to expel 
all the air by meaus of a certain number of Imlls, which 
need not be weighed, and which are dropped into it one 
after another; and then to decompose a quantity accurately 
weighed, and carefully collect ail the gasses in phials filled 
with mercury, and previously rneusuieil; 

If all the phials be, of 4he same size, they will be bilad 
with gas by equal weights of the mixture; and if the got be 
exuinikied, it will be found precisely similar, an evident 
pi oof of the extreme accuracy of tbi» mode of unalyeia. 

During the whole of the proce^ the tube should be kept 
at the highest degree of beat it cmi support witl|out fuiAOiu 
that the gasses may^eqa^in no oxicarburetted KidfOgen,iQr.«s 
little as possible, ip pltcasea the analysis should be made^ 
over mercury. . Xhis is a trial which is indispensable. It js 
sufticieut to mix them with a fourth of their btilh erf hidn>* 
gen, and to take the electric spark in thaiu ^ .As they 
elude a gregt excess of oxigeii,#ilm bji4l«)|peii addedi of vrliiob 
acGooufi taust^be laketij^.biirjusiis ircU as all the oxieatbu^' 
. retted 
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retted hidro|^en they may cuutaio; mid thus* we, acquire e 
certainty, that they no longer consist of any thins^ but carr 
bouic acid and q|;igeu, the separation ot which is to De ef? ^ 

feeted by means of potash. , ^ . ^ 

But this necessity of raising the temperature so h i gh , farther pi •- 
ohllges us, on the other hand, to take some precautions for 
preventing the cQ<*k frpm being Uc^ated. i?' or iKis purpose 
the giass tube is passed through u brick* into which it is 
luted with clay* which ha? the atlvuntagc, at the same ttnie, 
of rendering the apparatus hrm ; and lajtKles,, a small hoU 
\ov^' cylinder is soldered to the body of |he cock,.tu CQntaiu 
wattT, or ice, winch is still hettei*. 

I'lius we have ali the necessary data for knowing the pro? Data, 
portion of the princi[)les of tlie vegetable substance. We 
know how much of it has been burned, for we have its 
weight to hali^a niitligramiue, [about eight thousandths of a 
grain]; we know how much o\igeii was required to convert 
it into water and carbonic acid, since the quantity is the dif- 
ference (between that contained in the hyperoximuriute and 
that found ui tho gasses produced: la**tly, we know how 
much carbonic acid has been funned, and can calculate bow 
much water must have been produced* 

By following the same method of analysis, we may e([ual1y ^’^afysis of 
determine the proportions of the constituent princirde;* of 
all auiia#) substances. But as these suhstaaccs contain ni- 
trogen ; and iiitrqus acid gas would be formed, if an exet ss 
of hyperoxi muriate were employed for burning them ; only 
such B quantity must bo used, aaissufiicient to reduce them 
completely to carbonic acid gas, oxicurbu retted hidrogen, 
and uilrogen, which ore to be analysed in the mercurial 
eudiometer by the common methods, whence we deduce 
with precision the proportions of the principles of the ani- 
mal suhstaDce itself. 

The mode in which we proceeddn theenalysis of vegetafile Snull qttanfi- 
and animal substancet being #cRctly known, we may *8y 
what is the quantity we decompo^ie, without fear of di mi- curate, 
nishing the reliance, that may be placeii on our results. 

This quantity extended, at uost, to 6 dec. [y27 grs.] if, 
however, the least doubt should arise respecting their ex- 
treme accuracy, we should remove it by observing, that wu * 

filled 
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filled With gas two and soinetifn«*s thrae phials of the same 
sise in succession; that these gasses were absolutely the 
^ same, aud always came from the same weight of the sub- 
stance. 

Aecuiacyofan '' ^ B may add, that the precision of an analysis depends 
***p**n more on the accuracy of the instruments, and of the 

en"the^ nicet\ Tnetboda employed, than in the quantity' of tlm substance on 
^ which we operate. The anal} sis of air is Inore acxurate 

method. BOV anulysitiof salts, though it is made on two or three 

hundred tenses less matter ; because in the former, where we 
judge of weights by very considerable bulks, the errours to 
which we are liable are ^lerhaps ten or twelrc hundred times 
less sensible than in the second, where we have not this re- 
source. Now, as we convert into gas the substances we ana- 
lyse, we bring our analyses not merely to the certainty of 
ordinary mineral analyses, but to that mineral uititlyuts 
of the greatest accuracy ; particularly as we colled at least 
a quart of gas, and in Otir method of proceeding iUelf tind 
the proof of an extreme accuracy, aiul of the most tiifiing 
errours. 

VAgetablesub- By this method, and with oil Ihk precautions we have 
mentioned, we liave already analyserl sixteen vegetable sub- 
stances ; namely, the oxaiic, tartarous, mucous, citric, and 
acetic acids; yePow resin, copal, wax, siid olive oil ; sugar, 
gum, starch, sugar of milk, beech wood, oak, and the cry- 
stallizabie principle of manna. TIte results we hH\e oby 
tained seem to us highly i»teresting,«ft)r they have led us to 
three remarkable Inws, to which the coolposition of vege- 
tables is subjected, and which muy be expressed as follows. 
Laws of ve:re- 1. A vegetable substance is always aciil, whenever itM oxi-. 
compoii- greater proportion to its bidrogeu than would form 

water. 

3. A vegeuble substtoce is always resinous, Qilyr^or 
alcoholic, &c., wlienewer ite oxigen is in amailer propordbn 
to its hidrogeu ihau/would form watec. 

* 3. La5«tly, n vegetitble tubsUnee is neither mid,, nor re- 
sinous, bat annlogous to sugar, gum, darch, sugar of milk* 
woody fibre, or the erystalUxable principle of matma, when- 
ever its oxfgen is in t{»e same imsportim to tte a% 

*vmiid form isteer, 
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Thus, if we were to suppose, for a moment, that thff hi- Ve^euble 
drngen and oxt gen were in the state of water in vegetable *^*^**» 
substances, which we are fur from considering as true, vege- ^ 
tabic acids would be formed of carbon, water, and oxigeo,- ^ 
in different proportions : 

< Resins, fixed and volaUle oils, alcohol, and ether, would resins, A'c. 
be Ibrmed of carlion, water, and hidrogen, also in different 
proportions: and 

Lastly, sugar, giinl, starch, sugar of mifk, woody fibre, 6ugar, ,&c, 
and the crystal lizuble principle of manna, would be formed 
of carbon and water atone, and would differ only by the 
greater or less quantity they contained. 

This we may show by quoting %’arious analyses of acid 
and resinous substances, and of substances iliat at'e neither 
acid nor resinous. 


A hundred parts of oxalic acid contain. 


Carbon •• 26*566 
Oxigeii** 70'6fi9 
Ilidrogen 2*745 

. 100 * 



, .Constituent 

^ ^ principles of 

Carbon 26*566 oxalic acid, 

Osigen and hidrogen in the 
proportions that form water 22*872 
Oxigen in excess 50*ff62 

100 * 


A hundred parts of acetic acid contain 

Carbon • • 50*224 
f)xigen*» 44.147 
Hidrogen 5*629£ 


and acetic acid. 


5 Carbon 50*224 

Oxigen and hidrogen in the 
proportions thatforiq water 46*91 1 
Oxigen in excess •••«•••• 2*865 


100 


100 


Oxalic acid therefore contains more than half its weight Thost^ the two 
of oxigen in excess with respect to its hidrogen ; while in 
Aihsttc acid this excess is not quite three hundredths. < 

These two acids occupy the extremities of ihe series nf 
vegetable acids : one is the most oxigentxed of them, the 
ottiet the teast. This is the reason why so mach nitric acid Explanation 
is* required to convert sugars gum, &c,,^ into oxalic 
why, on the contrary, many vegeta\>leand animal substances 
io eatily ptodocer acetic a^io a Dumber. of nistaaces; and 
why, in particular, wine is changed into vinegar without * 

* *1 the ' 
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the formation, of aojr iDterniediate acid : a phenonienoa hi* 
therto unexplaincici, because vinegar was consulered aa the 
most oxigentaed of all tlie acids* 


Constituent y ^ hundred parts of common resin contain 

pnnc.pjca-of Carbon 75-044 

Hidrogen aod oxigen in the proportions that iorm 

water 45*156 

fiidrpgeq in i^xpesa . g jiCQ 

' i ' ■ 

100 

ohve oi!, A hundred parts of olive oil contain 

Carbon 77*213 

Hidro^en and oxigen in the proportioj.s that form 

water 10*712 

Hidrogtn in excess i 2*075 

^ 100 

crytttalltxed su- A hundred parts of crystalliced sugar contain 

r Curboa 40M94 

Carbon* • 40*1^4 ^ i Hidrogcn audoxi^en in the 
Oxigen-* 52 * 101 / A proportions that form water 5^*806 

Ilidrogen 7'705\ (>xigen in excess 0 

iHidrogen in excess •••••• O 

100 \ i ® 

J f 100 


r-n'i betch 

wood. 


A hundred parts of beech wood contain 


» 

Carbon^ • 

Oxigen* • 
llidrogen 


51*102 ^ 
42*051# 
5-P57\ 




Carbon 51*102 

(lidrogen and oxigen in the 
proportionsthat form water 43*805 
Oxigen in excess 0 

Hidrogeo in excess •?•••• 0 


100 


V^-petatton These results evince a very important truth, whith is, 
lidifics waurr, that vegetables, in the act of vegetating, splkltfy water 

entirt 
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entii^, OT itH prirtcipWar fiftr, all vegetables being almost or Vts pnnci- 
n^holly oofntiosed "of fibres and mucilage, which con- P*®** 

tain oxigen and hidrogen in the sutne p report ions «as water ; ^ 

it IS evident, that, being taken into the vegetable;, it com- ^ 
bines with char<'oal to form them. ^ 

- If therefot’e it were in our power to unite these two sub- Requisites to 

stances in all proportions, and to bring their particles to *caiiOn 
1 1 j r • • u 1 n vegeUblo 

a suitable degree ot approx inialioii, we Biiould be able niaiun*. 

to nmke with certainty ail ih.- vegetable snbatanees tlmC 
occupy" the mean between acids and rtfsins, as sugar, starch, . 
woody fibre, itc. 

Of animal substances we have hitherto analysed only Amn.al sub- 
fibrin, albumen, gelatin', atld ea«eon? inarter. sunc<*s au*- 

It follows fioiii our analysis, that, in these lour substances, ^ ^ 
and probably in all similar animal sub^tnures, hidrogen clusloi.^. 
is in a larger proportion to oxigen than in w nier: that, the 
greater the excess of hidrogen they contain, the grt^ater 
too is the quantity of nitrogen found in them: that these 
two quantities are almost in the same proportion as in am- 
monia ; and it is probable, that this proportion, to which wc 
coire near, icatlyext^s; particular!) us we always find a 
little too much hidrogen, and all the erroiirs, to which we 
are liable, tend to increase the quantity of ihiaprinciple. The 
reader may judge of this from theAwo following analyses. 

A hundred parts of fibrin contain Conitituent 

Carhoa 51-675 

Hidrogen and oxigen in the proporti 'n^* » at form 

water afvfiO? 

Hidrogen in excess 5'3rt7 

Nitrogen lh'331 

100 

A hbtidred parts of caseous mattei^ contain and of chewy 

Carbbn •..! 57 190 

Hidrogen' and oxigen in the proportions that form 

water . 18*778 

Hidrogen in excess ......I. 5*680 

Nitrogen 18*352 

^ 100 . 


Admitting 
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Ana]og:es be. Admitting this pit>portion« these substances would corre^ 
nwUndVe *c *" regard to the tank they hold among animal 

tabiakirg- substances, to the Tank occupi^ by’ sugar, gum, woody 
dom. fibre, &c., among vegetable substatnres: for, as hidrogen 

altid oxigen, the ggseous principles of these, are capable of 
mutually saturating each other, and forming water; hidro- 
gen,*oxigen, and nitrogen, the gaseous principles of those, 
can also mutually Mturate each other, and form water and 
ammonia: so that carbon* the only fixed principle they all 
contain, has no pro^ierty that acts in this saturation.' If we 
allow ourselves to be gnided by analogy, in this point of 
view, we should compare the animal acids with the vegetable 
acidb ; and the animal fats, if there be uny that contain 
nitrogen, with vegetable oils and resins; eoiiS«fC|ueatly there 
is not a sufficient quantity of hidrogen in the uric acid to 
saturate the oxigeu aud nitrogen this add couUins, or to 
form water and ammonia by combining with these two 
substances ; and in animal fats the contrary must occur. 

Thf suHeetto doubt many more conaeauences may be drawn from 
be pursued, the preceding results: but we reserve Car a future paper 
this inquiry, of the extent aud importance of which we are 
fully aware. 


XI. 


Chanical Examimtion of a white^ Jilameniau$ Suhstmnee^ 
found in Caviiies of the Cast Iron that adheres to the 

Sides of high Furnaces', by A/r. Vauqueliw*. 


iron AN smelting iron ores there are frequently portions of me* 
th-^iiesef t*d, which, l>egiiHiiog to assume the character of iron» and 
the furnjc^, congealing the uioment before the iron is drawn off, remi^ill 
and ronT.^ining adlieriog to the of the furnace. In these pieces caw^ 
stwicc^ ties are frequently formed, which are filled with a white fila- 
mentous substanfiCr flexible amianthus* 
ffop^bltobe Several metallurgihts have spoken of tbit substance^ % 
GrignoA in pai^ieuUr hascensidcred it at an oxide, of ziin: : . 


Ann. dc Chim vol. XXVII, p. 19 £xt!^ted from Aa Ann. des 


Mascot ti’iiift. Nat. An. 7, 


but 
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but he, no doubt, relied on the esLt^aul appearance^ for it 
does not coiiudu ap atom of thit metah 

To Batitdy, himself whether it were really oxide of zinc. It is solu- 
Mr. Vaiiquelin boiled some with different acid*i, but 
of them had any action on it : they did not dissolve an atom.# 

Thit led to a doubt of the truth of the assertion of metal- 
lurgists respecting it: and , the following experimeat con- 
vinced him, that they were altogether mistakeiu v 

Having heated th^s substance with thrice i4 . weight of Treaff'd with 
caustic potash in a silver cru^ible^. it, was completely fused, 1^°*^ 
and the mass produced was entirely dissolved by water. ^nd muriatic 

The salution supersaturated with very dilute tpunatic 
ncid did not become turbid* but was converted into a white 
transparent jelly by evapofation, wiiich is never the case 
with zinc. 

When this was perfectly desiccated, and the residuum 
treated with water, a wliite powder was obtained, which, 
when washed and drted^ did aot difter from the original 
quantity taken a hundredth and half. 

This powder exbHiited all the characters of the purest it wris found 
silex. No other earth existed to the liquor from which it ^®*'*^®** 
had been separated, and not even any sensible quantity of 
oxide of iron. 

The didiculty consisted not in finding the nature of this How is it so. 
substance, but how it was formed in the cavities of the iron.- 
How indeed are we to conceive, that the sikx, which is 
always tnited with ahimine and liciie both in the ores of 
iron, and id the fluxes employed, should hiive separated 
from these ewrihs in a state of such perfect purity, that no 
perceptible quantity of foreign matter can be discovered 
with it f 

The filamentous, and as it were crystallized state of this Apr^r nily by 
silex announces, that it was conrerted into vapour by the 
violence of the fire, and afterward gently condensed in tht 
parts of the furnace that were less hot. 

This would prove, not only thot silex is volatile at a suf* 
ficient tempemture, but that it is more so than Hlumine or 
lime; uOle^ wc suppose these tWo earths to have been 
raised to m hei|htf which is not probable, 

XTl. 
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Account the Burrknot Apple* In n Letter to Hbnry 
OB rMSYoVf Es^. //. S. the Rev* Jqun Simpson*. 

MY DEAR SIR, 


^u;rknot ap- JL OUR lett^ met me 09 my return home alter a month’s 
ramble among the mountains and lakes in CqroheilanJ, 
and I now send yon a short desrrijuion of the apple tree 
called here the bttrrknot. Ajt a proper season 1 will tor- 
9 jard to you a few knots, or knobs pf it, for trial, which, pu; 
into the ground, will make a long shout, the following 
Sjiring; or, if you wish it, 1 will »^end you a few knobbed 
branches with blossom bods upon them, which will bear 
little the same year, but you mqst oliserve the smaller 
knobbed branches with blossom buds will not make s&ch 
or handsome treeatis the others. 

^mioodqi^- burrknot apple t reef is unfopxmonly productive. 

]VJ[y ^recs never m^s bearing, pot being so liable to blighr \n 
inclement seasons, as other varieties. iThe fruit is its 
tints resetnbling the rihston pippin, auii abppt its size. For 
epUn^ry uses, it is nqt inferior to the ohojpest codlin, and a 
n)uch b<.tier keeper. The i»» out liable to canker, 

owing, I am persuaded, to its nOt putting out a tap.root|i 
but sprei^dtug its numerous fibres from the knob horizon- 
tally, and following the richness of the soil. 

^ 1 ^V)ca^wina ^wr late worthy and valuable friend, Sir Christopher 

|^;’6 growth. Sykes, observing my trees, of one year’s growth with fruit 
upon them, was astonished, and the following year had the 
plc^^ure o.fexhibiiiog some of the knobbed brunches, which 
1 gave hiip, adorned with, fipit in his own garden to hia 
friends, of which you have probably been an eye witness, 
h^Y-'Ug visited so frequently in his time at Sledmere. If 
ypu wish for any other information that 1 can give respect- 
tiig tin:? apple-tree, I §hall be hajipy to send and r^iuain^ 

^ Pear yr, 

, ^OfS, near Patting4(m», Y ou rs very ^ruly , 

^25th, l&QS. 4 OIIN SIMPSON, 

t Ifpin^. of the Horticultural 5>oc, Vol. 1, p. 120, 
f Specimens o£ frtyi,«nH bmndies of this apple ti«e from Reoss, 

• ^,hlcrn<i abo plentiful in Lord Haw kesbury's garden at Combe, were ex- 
at the meeuiij' of the Society, held Dec. 6th. 


XIIL 



SPRfN(l*'lEiti<!i^E tSlitiHCF. 


XIIL . . 

yi short Account of a new Apple^ called the Spring Gfoiii 
CoiUing. Bp the Right Hon.*4^r JOSEPH Banks^ BarL 

the request of Utr. T. A. Knigtit, IcstVe to Idy spring OtotJ; 

before this' Society th 6 opiniou formed by mi/ friends and cov 5 !i’»g. 
myself last niitiimnv on the merits of ati apple jWoduced by 
one of his judicious mixtures, which he has done luc the 
honour to cull the Spring Grove codling. 

In the beginning of September, I received a small bo.i 
of these apples, which wer<^ fnliy ripe; whcii baked they 
had all the quickness and flavour of the best winter npplds^ 
and a considerable tinge of red. ^ ♦ 

All who had tasted the pie agtee'd, they had not met with 
any aiitu 11111 aphte whieh fot baking cbiild be c^rnpdred 
tt» this new one. Mr. Knight informs me, that it is ready season o?' 
for use in the mouth of July, at a season when London npeuing. 

\ geese are probably better than at any other; but when the 
old English accompany ment of apple saucd was not, till 
Mr. Knight furnished as witli this apple, possible to be 
obtained; in this view it becomes an addition of importance 
to the old English kitchen, the cookery of which true 
Englishmen still prefer to French ragouts, or to Spanish 
V ol^os. 

It proves of th^ burr apple kind, iind may be dtcordiiiuiy Ofthetmf 
(Propagated by cuttings without difficulty, which will hoar 
the next year, hs well as by grafting. Mr. Hooker, who! 
colours the Pomona Hereford! ensis, has made a Very excel- 
cftHlent fepresentatioD of this fruit, of which a copy aceoni- 
panies thia cocticnunication; as a record in the 'archives 
of the Society it may hereafter become a useful, as well 
as a valuable deposit. The tree growa frealy, and bearir 
abandantlv. 

* / 

* Ttans, of ihtf Hofficultiual vel. I, p, 197. 

^ • 

SdlENTIfid 
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SCIENTIFIC NEWS. 

Properties of 33 r. Deliiroche informs us, that he has made some curi- 
laii-nt heat. expcrimeots .pu radiant heat, which he intended to 
day t^oie the Institute. He ascertained, that the heat 
emitted by radiation is not proportional to the excess of the 
temperature of the radiating; body above the circomauibient 
oiedium, but that it jticreases in a much more rapid ratio. 
ThuSji tftkini; tbe, 4 |uaotiiy of beat emitted with an excess 
of 87" to be 1% the quantity emitted with an excess of yoo* 
will heal least 7Q\ , He also found, that the quantity of 
uiduminouscalorttic lays that traverse ^lass is much (greater 
in proportion to the total quantity of rays emitted, wheu the 
body that emits them is veiy hot, than when it is less so; 
and that the nature of the unlurninous calorific rays is not 
identical, but varies aecerdttig^ to the temperature of the 
•ourop that emits them. 

Prize subject. ^At the request of Mr. BertboUet, the French Institute 
has proposed for the subject of a prize a determination of 
the specific heat of gasses. 

St, Thomas's and Hospitals* 

Wetiica! n id The Winter Courses of Lectures at these adjoining Hos- 

I iarur^ic-i ijitals Will cumR'eiice the first week of October; viz. 

At St, Tlumas^s* 

Anatomy, and the Operations of Surgery, by Mr. CUoa, 
and Mr. Astley Cooper. 

Principles and Practice of Surgery, by Mr. Astley 
Coojier. 

At 

Practice of Medicine, by Dr. Bahington and Dr. Curry, 

Chemistry, by Dr. Babington, Dr. Murcet, and Mr. 
Allen.' '''' 

Experimental Philosophy, by Mr. Allen. 

Tiieory of Medicine, and Materia Medico, by Dr. Curry 
abd Dr. Cliorfoerey. 

. Midwifery, and Diseases of Women and Children, by 
^ l>r. Haightoo. 

Pbysiekigy, or Laors-of the .Animal OBcouomy, by Dr. 
Haig^ton. Structure 
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Structure arul Diseases of the Teeth, by Mr. Fox. 

N. B. These several Lectures are so arranged, that no 
two of them interfere in the hours of attendance; and the 
whole is calculateil to form a Complete Course of Medica^ ^ 
and Chirurgical Instructions. 

London HospUdm 

Dr. Buxton's Autumnal Course of Lectures on thePrac* 
tice of l^edicine will be commence 6ii Wednesday, the 
id of October. 

Anatomical Theatre y Bristol. 

« 

Mr. J. Shute will commence his Winter Course of Lcc«* 
tnres on Anatomy, Physiology, and the Principles of and 
Operations in Surgeiy, on Tuesday, October 1, at eight 
o'clock in the morning. 

Mr. Vergne has lately analysed the mineral waters of St. Analysis of the 
Felix de Eagn^re, near Condat, in the department the 
Lot, and the following were the results. Four poimds ten 
ounces of the water, evaporated to dryuess, left a residuum 
of 113 grains. From this he obtained 


M uriat of magnesia .••••••••••..0 € grs. 

Sulphat of magnesia 41 

Sulpha! of lime 36 

Carbonat of lime 20 

Carbonat of iron 1*5 

Fatty matter i 


there being a loss of 7*5 grs. The fatty matter bad neither 
taste nor smell ; thrown on burutug coals, it changed colour, 
shrunk up like an animal substance, and emitted a very fetid 
smell of carburetted hidrogeii. The heat of the water, 
taken from the spring at noou on the 21st of June, 1609> 
was 66*4° F. ; and its gaseous products were a moderate 
cjuactity of carbonic acid, and still less aalpburetted hi- 
drogen. 

The water of the bnths of Ussat, near Tarascon, about Wster of Uf> 
ten ‘luileh from Ax, have been examined by Mr. Figuier, 
professor of chemistry at Montpellier. He found its heat, ^ 
taken at several times and a( ditfereot hours, from R> 
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30*d* 100*6* F.]. It coiitained about a sixth of a 

cubic iijcli of carbouic acid gas in a pound of water. 1^230 
granatnes yielded, by evaporation, 11 graifiines of dry resi- 
duuffl, from which were obtained 

^ Muriate of magnesia “•* 0’42 gruoaines 

^ulphate of oiugnesia 3*38 

Carbonate of magnesia 0*18 

Carbomiteof lime 3*28 

Sulphatei^ lime* 3*78 * 


1095 

The new spring contained rather less both of carbonic 
acid and of solid rei»tdiiuni, but the difference was ttiftiog. 
The mud collectetl at the bottom of the baths consisted of 


Aluniine- •••••• 40 jtarts 

Carbonate of lime 20 

Sulphate of iime 10 

Oxtded or carbonated iron • • . • t . • • 2 

Silex 28 


100 


Water if N’ie- We bare al<c im analysis of the mineral water of Nicder- 
in the dopuitment of tite Lower Rhine, by Profes- 
sors Cerboin and Hecht, of Strasbiirg. About half a kilo- 
gramme, or one pound*, of this water coiitained 



1*8 graipme ^ 

27 8 grti 


0*1 

1*54 

Carbonate of httie, dissolved ip 



Carbonic acid 

0*45 

<S-D5 

Carbon, of magnesia, tbohame 

0*21 

3'®* 

Cjir!>oii. of iron, the same* * • • 

007 

1'08 


o*i6 

-4*02 

Muriate of lime* - •*•••••••* 

0345 

5'3« • 




Aiigihvrg 


In Augsburg ond its- wtnify, which are celebrated for 
good' beer, it i<i <Mistoinai:y to put into each cask a small bag 
cf the root of the gcoin urbanutn, avens, or herb benoet* 

♦ Pfobably ibc S*«rasburg found =r 7277 grS- Eng* C 



A 


JOURNAL 


or 


NATURAL PHILOSOPHY, CHEMISTRY, 


AND 


THE ARTS. 


OCTOBER, 1811. 


ARTICLE 1. 

On the Destruction of an Enemy's Fleet at Sea by Artillery : 
by W. MooRt:, £sq„ of the Royyi Military Aeademy, 

Woolwich* 

Lemma I. 

If ftco Spheres of different Diameters and Different specific Law of roiiit* 
C rarities impinge perpendicularly on two uniformly 
sisting fixed Obstacles and penetrate into them ; the Forces 
" which retard the Progress of the Spheres wilt be as the 
absolute resisting Forces or Strengths of the Fibres of the 
Substances direetlyt and the Diameters aad rpeeyie Gravi* 
ties of ike Spheres inversely, 

R And r denote the absointe resisting forces of the proofs 
two t>ubstanees ; F and f the retardatire forces; D, d, tbe 
diameters of the spheres ; Q, their quantities of mat- 
ter; and N and 7t their respective specific gravitim. Then 
the whole resistances to the spheres, being proportional to 
the quantities of motiou destroyed in a given time, will be 
as the absolute resisting forces of the two substances and 
quantities of resisting surfaces jointly ; or, as the resisting 
forces of the sulisiaimes and squares of the diameters of • 

VoL. XXX. No. »7 .-Oct. 1611. O tbe 
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Vkw of the 
depth to which 
a ball will p€» 
iietrato. 


Proof. 


the impinging spheres; becaase the surfaces of sphered 

arc as the squares of their diameters ; that is ^ — X 

m f 

D» 


Bat in general 


M 


= 7>' 


Q 


Therrfbre 

« J S . . 
eqaating these two values of tlie whole resisting forClea we 

1 r « Q R « D* . F R _ D* 

have — X — = — : ^ ^ 


/ 


9 


sad 


/ 


X ; and since the quantities of matter in spheres are 

in the conjoint riitio of their magnitudes and densities, 
or of the cubed of their diameters and deiisitibs ; it is 
F R D* 4^ n ^ R d 
/ - r ^ d* ^ W ^ 


N 


= - X -jv 

r D 


^ : that is the forces retarding sjiherts penetrating uni- 
formly resisting substances are as the absolute strengths of 
the fibres of the Substances directly, and tlie diameter and 
specific gravities of i\m spheres inversely; 

Q. £• D. 


Lemma it. 

The whole Spaces or Depths to which Sphef'cs impitigitif; 
an differently resisting substances penetMe^ are as the 
Squares af the initial VelocilieSf ihe Diameters and specie 
fic Gravities of the Spheres directly^ and the absolute 

S 

Sttengths of the tensthg Suhstnnees inversely ; or — 

V D . N ^ r 
X 


= -T X -T X — 
t* d h 


S V* 

For by mechanics — rr — ^ X 

5 a 


/ 


^ ; and bjr tht pre- 
ceding Lemma ^ X ^ X ^ ; therefore by *tib- 

fltitntion 


S 


V’ 


I) 

X ^ X 


N 


r 

Tt' 


Q. E. b. 

These 
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These beinsf premised, I now proceed to resoive the fol- 
lowing important 


Problem^ 

To find agenerni Formula, tchieh shali express the Charge ^Tofind the 
Powder for any ginen Piece of Artillery to /Ae 

gnatest Destruction possible to an Enemy* s Ship at Sea; doVostexe^ 
it being supposed of Oak Substance of gii>en Thickness^ cution, 
and at a Distance not affecting the initiai Felocity of the 
Shot. 


By the last of the foregoing lemmata we have generally 

V r: . Also the charges of powder vary as 

the squares of the velocity and weight of the ball jointly* 
Hence, since it has been determined from experiment, that 
a charge of half a pound impeUed a shot weighing lib. with 
a velocity of 1600 feet per second ; we shall, considering 

V t(ie velocity of any ball impinging on the side of the 
vessel, have for the expression of the charge impelling it 

. 11 c — SR ^ 

through the space S r: : — -* 

^ ^ 2DiNrrlO(K)^ 


Now to apply this in the present instance it is first neces- 
sary, that a case be known concerning the penetration of a 
given shot into oak substance. Such a case is preseoted at p. 
273 of Dr. Hutton's Robins's New Principles of Ounnery, It 
is there asrerted, that an 18 pounder cast iron ball |>enetrated 
a block of well seasoned oak (such as ships of war are gene* 
rally built with) to the depth of inches when tired with 
a velocity of 400 feet |ier second. Making therefore this 
the standard of comparison for all cases where the object is 
of oak substance, we shall have for the charge generally^ 
400« X *42 SR win 

8 X H>#0* X * D Nr 
or, because the balls are of the same sppcihc graritjr, and 
the subsiance the same, or R = and M = n ; it will be 

<00* X 48 .. - .OAs y is 

8 X l600* X * D • ^ D 
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Example 


tbatis, the charge varies as the Bpace to be penetrated 
and weight of the ball direct ly^ and diameter of the ball 
inversely. 

But the charge by the problem being to produce the 
'greatest effect possible in the destruction of the vessel ; S in 
the above'^formula must always be pot equal to the given 
thickness of the side; since it is well ascertained^ that^ for 
a shot to produce the most damage to any splintering ob- 
ject, such as oak; it must lose all its motioi^ust as it 
ceases to be resisted by the object, which happens when the 
ball has forced its first hemisphere out of the fartlier surface 
of it. And the quantity of motion destroyed during the 
penetration of the^ first hemisphere of the ball into, and the 
exit of the same out of the object is precisely equal to what 
would be destroyed 'during the penetration of the ball 
through one of its radii, if tbk quantity of resisting surface 
was equal to half its entire superficies. Hence the charge 
in question will be ‘ 

S u? 

•045 X -jj- 

S being the thickness of the side of the ship ; w the weight 
of the ball ; and 1) its diameter. 


Example. 

An enemy's ship is in siglit : required the charge for the 
42 pounder guns to destroy her ns quickly and cumpletply 
as possible, when the ships have approached near to each 
other. The side of the Enemy’s vessel, a 74, being Ij foot 
thick of oak timber. 

The diameter of a 42 pounder of cast iron being = *557 
feet ; we get 

Sio ^ X 42 

•045 X -fp = -049 X = 5-93806 lbs, 

U '557 

or, 5 lbs. 15028. for the weight of the charge sou glit. 


TablS 
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Table 


Containing the various charges for the 12, 18, 24, 32, 36, Tabl« rf 
and 42 pounder guns, for producing the greatest effect in jifferen/**' 
all cases of close action : the substance or object being of guns fbr 
oak fuateriuls from the thickness of 1 foot to that of 5 feet 
regularly ascendiug by 1 in the inches. ship's side. 


Nature of 

1 Tinekiiess of the side of the vessel | 

oidriHiKC. 

1 ft. 

If't. liti. 

1 ft. 2 in. 

1 ft. 3 in. 

pouiidei\^ 

lbs. 

lbs. 

lbs. 

lbs. 

12 

1*439242 

1-559178 

1-679116 

I -799052 

18 

l-9i»571 

a-08y285 

2-249999 

2-410714 

24 

2*3306'5(> 

2-531S71 

2-726091 

2-920813 

32 

1 2 830470 

3*0(i(>343 

3*302216 

3-638088 

36 

1 3 (M>i(i30 

3*3167156 

3 571901 

3-827038" 

42 

1 3*3p3ld0 

3-6739^ 

3-958710 

4*241475 



16 inches 

17 inches 

IS inches 

19 inches 

12 

lbs. 

1-918987 

lbs. 

2*038926 

lbs. 

2*168863 

lbs. 

2*278800 

18 

2*571426 

2-732142 

2*892856 

3*053571 

24 

3*n'3533' 

3*310264 

3-504975 

3-699696 

32 

3*773960 1 

4*009833 1 

4-245705 

4-481578 

36 

'4*082173 

4-337310 1 

4*592445 1 

4*84758) 

42 

4*624240 ] 

4*806905 1 

5-089770 

5-372535 



20 inches 

21 inches 

22 inches 

23 inches 

12 

lb«I 

2*398737 

lbs. 

2*518674 

ibs. 

2*638612 

lbs. 

2-75»547 

18 

3*214285 

3*374999 

3*535714 

3*696428 

24 

0*894417 

4-089137 

4*283859 

4*478580 

32 

4*717350 

4*933323 

5*189195 

5*425068 

36 

5*1027)7 

5*357853 

5*612988 

5*868124 

42 

5*655300 

5*938065 

6*220830 

6*670262 
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Nature 

of orfin. 

ThiekaeM of tb** 8id« of th« vessel. | 

24 iiirheK 

25 inrheh 

26 illcheM 

27 inrhes 

Pounder 

12 

lbs. 

2-g7H4P4 

lbs. 

lbs. 

3*118358 

lbs. 

3*238292 

18 

8-8S7Ua 

4*017P56 

4 178570 

4339284 

24 1 

4*673300 

4-868031 

5.063741 

5*2.57463 

32 1 

5’660;)40 { 

5*e*>6BI3 j 

'6-13368^ 

6*36355.9 

S6 

6*l?326<t 1 

6*3*7 «;30<;' 

6 6.33531 1 

6l«Hs'(it»3 

42 

6-78t>360 ! 

7 o^yias 

7*351»l»0 1 

7*634035 



2 ft. 4 in. 

3 ft, 5 in, 

2ft. 6io. 

2 ft. 7 tn* 

12 

lbs. 

5*S58*!28 

tbs. 

3 478164 

iba. 

3*598100 

lbs. 

3-7i8oa6 

^ 18 

4*.521340 

4*63:10.54 

4-842768 

.5-003482 

24 

; 5452IH4 

3*646905 

5*841626 1 

1 61136347 

32 

i 6-504432 

6*840305 

7*076178 i 

j~ /*3 12051 

36 

i 7-143814 

7*398940 

! 7-654076 1 7‘909212 

42 

7*9174.»*» 

H-200185 

8 4829.50 1 8*76.5715 



2 ft. 8 in. 

2 1X4 g in. 

2il. toil). 

2 ft. 11 in. 

12 

3*837072 

tbs. 

.'»-957!K>8 

ii>s. 

4-077844 

IbH. 

4*I.077<=W» 

tH 

5-. 64 196^ 

5-3-.'4.9IO 

5-485624 

5-646338 

24 

1 6--i3i<^t6« ] 

6'426789 

6*62t>5lo 1 

~6*8i.';j3i 

32 

1 7 *.547924 1 

7-T 83797 

8-0191170 1 

8-25S;‘»4.3 

36 

[_8- 164348 

8-4194M 

!)*33i245 

8-674620 1 

H*9297V^ 

42 

1 9*0484.50'| 

9*<i140l0 

9-89677.', i 



3 ft. Oin. 

3 ft. 1 in. 

3 ft, 2 in. 

3 ft. J )iu 

12 

tbs. 

4-317716 

Ills. 

4 * 4376.53 

■’ 111 *. 
4 * 557.588 

■ iii«. 
4 * 6775-21 

18 

5-807052 

5*967766 

6*128480 

6 289194 

24 

__ 7 _; 0 o 9952 J 

7-204673 1 7399394 

7-5941 15 

32 

8 * 4914 16 "! 

1 8*727289 

8*963162 

9 * 19 . 003.5 

36 ' 

~ 9 ’I 848 ^ 

1 9*440028 I 9'('<)5164 

9*950300 

42 

16-1795401 

10*462305 

10 * 74.5070 

11 * 02733 .--, 
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Nature 
of ordn. 

1 'PiicktieKK ol* thi; side uf t\ie vessel. - | 

3ft. .4iii. 

! 3ft. ,5iri. 

3fU Gill. 

3ft. 7in.. 

pounder 

lbs. 

4-79746<> 

1 lbs. 

4*917396 

lbs. 

5*037332 

lbs. 

5*157268 

IS 

6*449963 


6*771336 

6*932050 

^24 

7'79«»36 1 7*9^3557 

S-17827S 

8*372999 

32 

9*434963 1 9'670781 

_9{»o6654 

10-142527 

36 

10*265436 1 10.460572 

10-715708 

10*970844 

42 

11 * 3 I 0600 | 11*593365 

11-876130 

12*158895 


IL 



dft. SiiK 

3ft.* 9in. 

3ft. loin. 

3ft. llin. 

12 

Ib^. 

5 •277*264 

lb:k 

5*397140 

Ibst. 

5-517076 

lU. 

5-637012 

18 

7092764 

7*>S6347S 

7*4l419i 

7*574906 

24 1 

8*.567720 1 

H*7G'*i44 1 

8-957162 

9*155883 

32 1 

10*378400 1 

10-014^273 

10*850146 

11*080019 li 

36 1 

11*2-259861 

11*481 116 

11*736252 

11*991388 

42 1 

1 12-441600 1 

1 2-7244 25 i 

13*007190 

13-289955 



4ft. Oiii« 

4fl. lin. 

4ft» 2in. 

4ft. 3in. 

u 

lbs. 

5*756948 

lbs. 

5*876884 

lbs. 

5*996820 

lbs. 

6-1 16706 

IH 

. 7 * 73.5620 

7*896334 

8*057048 

S-J 1770^3 

24 

1 9*346604 

1 9*041325* 

1 9 736046 

_9;93tr7t>7 

32 

;i6 

[_1 1-321892 
12-2465*24 

1 11*557765 
t 12*561660 

I 11*793638 

i 12*756796 

1 14*138250 

I'i'OJjISl 1 
^13 01 193ti 
U-4ilOI5 

1 42 I l3 o7-272U i 

! 13-855485 



4ft. 4in. 

4ft. 5iii. 

4ft, 6 in, 

12 

Uw. 

6*236692 

ibv 

6*356628 

lbs. 

6*476364 

IB 

24 

«*!178476_ 

10*125488 

8*359190 

10*3-20209 

8*699904 

10*514930 

’ ^'32 

12**265384 

_l^-5oi25^ 

_l2-737lii<r3 

36 

13*267068_ 

"” 1 3*52-2204 

J 3 777^40 

42 

l4*7o;i780 

14-986545 

1.V269310 ^ 
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JCxpbnatioii 
of the table* 


Nature of 

Thickness ol the side of* the vessel. | 

ordnance. 

4 I t. 7 1(1. 

4 If. 8 in. ^ 

4 ft. 0 in. 

Pounder* 

tllS. 

ibs. 

lbs. 

12 

6*5i)650U 

6-7 16436 

6 830372 

* 18 

8'66o6is 

9-021332 

9'I8.;«46 

24 

1070}4651 

IO-f;(.<4372 

1VM9H093 

32 

I2*J1730U3 ! 

1 13 . 03376 ; 

1 I3-44474!J 

36 

1 14-032476 1 

14- 1870 1~ 

I454i748 

'42 

I .15 352070 1 

15 884 B40 

1 16‘ 117003 




' ' 

4 ft. 10 ill. 

4 ft. J i in. 

5 ft. 0 in. 



^S. 

i [>h. 

12 

6-956308 

7 076244 

7-I.nCl80 

18 

9*342760 

9 5024,74 

9-6641 8« 

24 

1 1 •2938 14 

1' ■ll-4‘t3-25 1 

1 1 •(>fi32.56 

. 3 2 __ 

10-680622 

r 13-910-95 

1 14- 15-2.108 

36 

14*7976»4 

1 ' l5-053t''20 

j *15-308156 

42 

16400370 

i~‘l6 633T35~j 

i~ 16-965900” 


Id this table the first colomrt contains ’he nature of the 
ordnance* and the numbers in the other colutims iire their 
rei^pective charges of gunpowder in pounds, « heii the tine k« 
ness of the object to l>e destroyed is as specified at the top 
of the columns* If the thickness be given in ii;rlies and 
parts of inches take such parts of the difierenre between 
the charge for the given number of inches aiu! the next 
greater, and add them to the < harge first found for tne given 
number of inches for the charge requi^^d. 

The value of the decimal part of each will be had by 
xdultiplyiog it by 16 , the number of ounces in a |.»ound, 
and pointing ofl'intbe pioduet tforo the rigiit hand towards 
the leit as many places for decimaU as are contuined in 
the given dec rr.al, ai\d retaining the number on the left of 
the pomt for the ounces, increasing it by -I, or 1« when 
the first figure of the decimal is 2, 5i 7» 8, res(>ec lively. 

This hint is merely given for those practitioners into whose 
hands this table may jbllf who are not very conversant in 
^Citnai arithmetic. 


fifciIOLIUM* 
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Scholium. 

This problem ts not only of the utmost importance, ahd The prn|»lfsiii 
practically useful in naval engagements, but in several w!u 

stniices also of military operations; as the bursting o{>en abP.avaiopeta 
gates of besieged cities with promptitude and efl'ect, and 
breaking up ail fortifications composed of wooden materials, 
especially those of a splintering nature, ^to which the fore* 
going charges apply most correctly. In the case of a naval Ad^antatceof 
action, where the object to be penetrated is of ^ak sub- ^ proper 
stance, the ball, b/'^baviiig a small motion when it quits the scafight^ * 
ship's side, tears and splinters it excessively, breaking away 
large pieces i^fore it, which are not so easily supplied in 
the reparation, whereas, on the other hand, if the shot had 
any considerable velocity when it quitted the side, the effect and di^dvan- 
it produced would be merely a hole, which would be 8to|>- tageof 
ped instantly by the mechanic employed for that purpos^^ ^ ^ 
and indeed in a great ineusurc by the Fprniginess of tni^ 
wood itself; for 1 have seen in his Majesty's dock-yaid 
at Woolwich, captured men of war having a number of 
shot holes in them almost wholly closed by the wood's 
own efforts; and that required nothing more than a small 
wooden peg or a piece of cork to stop them up per- 
fectly. All the mischief therefore the balls can do under 
such circumstances of extreme celerity is, merely killing 
those men who may chauce to stand in the way of their 
motion. 

If any object to be destroyed be so thick, that it cannot Cases of 
be completely pierced by any common engine ; or if it be 
of u very brittle nature, such as stone or brick ; then that or buck 
charge is to be used, Vihich will give the greatest velocity to ^*^1*** 
the shot, to produce the greatest effect. But in many csises 
of bombardment this charge is by no means to be preferred ; 
for though the effect produced each individual time be 
greater, yet in any considerable time the whole effect would 
be less than that from a smaller charge offeuer fired, on 
account of the extreme heat it would give to the engine 
after a few discharges ; and in consequence of whlcdi greater 
time would be required for cooling the gun, and prepariug 
it for farther service. 


Dxamfle 
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Etcample II. 


Required the' charge for a 34 pounder shot to burst open 
*afe^wrt*ii* gates of a city with the greatest eu&e t>osi$i()je, tlie 

pounder. ^ substance of them InHng elm 1 foot thick. 

Hen* the object to he penetrated being chn, the smuH 
letters in the general formula for the charge 
S dv^w 
2^0^ X Vcoo* 

^ust fiebnade to express the several numbers of some 
periinent ittade in the penelraliou of thi^ snh^la^^e. Now 
by a mean of many very apeurale expf rimeiiis made by 
Do Huttop at Woolwich, in the yours 1783, 1784, uttcl 
he found, that a cast iron hall of two inches diameter 
impinging perpendicnlaily ou the face of a Ido.ok of elm- 
wood, with a velocity of 1500 ^et per second, penetiuted 
inches deep into its substunee ; hence \ve shall have 
if zz ^ ft. V zz 1500, and s zz {I ft, ; als»o by the question 
S 1 ft. Dr: Mdt and w zz ^Albs. Therefore 

^dt*w _ 1 X ^ X X -24 _ 4r> X 9 

JTTTx 16 oQ* 3 X * 4 ti X lil X Ib’OU* 104 X I ' ll 

3*50831 lbs. or 3 lbs. 8}ozs. for the weight of the charge 
required in this case. 

li Claming the experiment of Dr. Hutton ps a standard 
lor all cases where the object to be penetrated is of elm, we 
^hall get l>y reduction 

S d IP , S m 

^ n- 

ihe charge for any piece of artillery the diumetet of thf? 
shot of which is 1), mid weight tr; S being th^ thickness of 
the object as before, 

A rnav be ^ unworthy of remark, that the gate pf a besieged 
bur ? bv die place, or any like thtugs, might be elTecltially broken open 

gun. * ^ itself eborged only with imwtler, by placing it 

close to the gates with its muzzle from them; the nmmeo- 
tum of rec'ud being generally SMtheient V> such oti* 

* jects completely. 

pf trrriit MU Fj’oui the circumstance, that no Eoglisb adijpiral or com- 
commenccB ^riii" till hi, ,bips nre |o h^ 

grappM 


ItfcuJ of 

fun. 


pf urmt u! 
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grappled with those of thccncmy,or antihhoy have spproached 
them so nearly as to affect in no sensible dejfree the lirst force 
of the shot; the above paper has, it is presumed, as much ^ 
claim to Utility as any that has ever 3'et been offered to the ^ 
navy in the science of gunnery : and even if the vessels be not 
so closely in action, but are fighting at the distance of aboht 
30 or 40 feet from each otiier, no danger would result from 
the above charges, provided that the shot impinged perpeiit- • 
diciilarly on the side of the vessel; on u(c<iuijt of the 
ting of the timb«?r in some degree, whicu would inal.e 
ample compensation for the defect of velocity occasioned by 
the resistance of the medium. 

It is impossible to deduce charges, that shall produce Pis taiu Snaf. 
with certainty the effect above stated uheii tired at any 
considerable distance from the sliip. The iincertuinty of 
the impact being perpendicular from the unsteadiness of 
the vessels renders tlie thing at once nugntory, without 
consideration of the real rcbifetauce of the medium to tIffHp 
ball, and the dedeetion of the latter from a right ;ined di- 
rection. If the obliquity of the impact be given, or can 
be determined, them, the pruoleui being others ise rightly 
solved, a charge can bo found, which shall answer the sam6 
purpose as thtise ufiovo given; but, if this be iinposbible 
fr;hicb it ino4 dccldedl\ j;), ihrn will the problem 1>€ ai 
best but speeulalive upon cortnin h\ pothe.>es, 

I shall however give an inveMig;ition of the problem on 
the principles of resistance genera IK allow e<t, and then e.oai 
elude the subject by a few observations. 


PUOBI.EM II. 

To determine the same «v in the fast Vrohlem^ tehen ttt Engine To find tlie 
U at any considerable Distance from the Object ^ 
the Resistance^ the Air taken into the aeeonnL execution at a 

distsiuce. 

. Mere, as in tlie former [iroposition, the Velocity V = 

is to beesb*eme<l the vel/ieity of impact. Nowon 

the principle of resistance just adverted to, which eonsideri 
the fluid as intiuitely coniprcbbed, and the panicles thereof * 

perfectly ^ 
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perfectly nonela^tic and affording;* oo resistance to the body^ 
but what arises from their inertia. If a dehutes the first or 
t initial velocity ; x the distance of the gun from the object ; 
e zz 2*71828 the number the byperbolft log. of which t$ 

unity ; and h zz where N and n represent the re- 

spective specific gravities of the ball and mediuoiy we shall 
have 

h X 

a zz V e 


{See Dr. Hutton's elegant Exercises on Forces, Prob. 3t, 
and most works on fluxions and inechauics). Hence by the 
law of variation 'of the charges, and proper substitution* 
the true expression for the charge in question will be 

3 » X 


UK)] 


Sdf>^ wc 4 N D 

2 D« lOOO' 
r a perpendicular impact, and 


3nx 

Sdv^wc 4ND 

~2 D A'/lbOO* 

for uu oblique one; y* being the sine of the angle of inci- 
dence ; the space to be described in this case being the 
hypoth^nuse of a right angled triangle; when the «fiect it 
the same. 


Example. 


Oi-^rgr- for a Resuming the first of the foregoing examples; what must 
42 .-ounder charge of gufipowder to cause the shot to produce 

100 yards dia- , ^ ^ i . 

tauAcc. fnq saup etlect in the vessel when fired at the distance of 

300 feet from it ? 


Substituting for the several letters in the general exprea* 
sion for the charge 


3»x 

Sdv*ufc 4N D ^ 
2Dx Ifioii? 


their proper numerical values, namely 

S s 
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we get 




snx 

TN D 


HDs lOoo* 


^•S306g5lbs, or 9 lbs. 8|oz&. nearly for 
the weight of charge sought; being 
3 i bs. 9| ozs. more in this case than when 
the vessels are in close action. 


Hence not only is the destruction of the vessel more cer- 


tain when the firing commences jtist as the ships touch each 
other but a great saving of powder takes place beside, 
insomuch, that not more than two thirds of the quantity 
is expended, that would be required at the distance of 300 


feet. 

From this circumstance then, and the impossibility of 
solving the problem rightly from the various causes already 
enumerated, the effects of which are not reducible to any 
regular laws ; we conclude, that the foregoing table of 
charges for close fighting is the only one, that can be 
the smallest service in practice, and that all attempts ut 
others must be rendered completely futile from the nature 
and constitution of things. 


H. 

CorreefioA of an JSrrour in a former Paper on the Motion of 
Rockets* Bp W. Moore, Esq* In a Letter from the 
Author. 

To Mr. NICHOLSON. 

SIR, 

I TAKE the earliest opportunity of correcting the errour ' 
so obligingly mentioned by Zeno in the last number of your 
Journal: into which 1 ^inadvertently fell in my paper cou- On themO' 
ceming Rockets for July last. 

Conceive Q R and K n (PI. 8, fig. 2,) erased from the 
diagram, and QW drawn perp. to Ta produced in the 
plane T Q W ; also, draw W R perp. to T P and join P W 
which will be perp. to T W, Then calling T P unity, T Q 
will be =: / (the same i^ubslitution for the several angles 
remaining as before) ; also sine Z T Q W being expressed 

hj i by Trig. TW = hencePW = |TP*— TW*)^ * 



■H 

Pn the mo- 
Yioa of rockets. 


Off Tttt HATtdll Of Il5f»kt1%. 

= (, « which ifi the pre«« 

case is equal ’ to the sloe of the arn»Ie P T W or P W R, 
Now because of the oblique artion of the fluid af^inst the 
cylinder, (considering the fluid in motion, and the solid at 
rest) its force on this account will be diminished in the ra- 
tio of radius to the cube ofthe sine ot the angle of ioeidenco, 
or as \ toy^. Therefore considering T P the rofiresenlative 

of the force of a particle so diminished (= ^); 

its efficacy to move the cvltndcr in the direction P 't 

fiT* 


will b» F R and zz 


S1U « 


Z PWR =;: 


. !!j=PL* . (r* X*). Therefore 

4e* r* j 9 

the fluxion cf the force of the fluid on F T will be 




Agr' 


(r* — /* 


or 


x{r* — ,r x*,'> 
(r*-**)^ 


the Auent of which is 


9tV’» 

4gr* 

ir + r>) . ir 


(r*x — 


3 /■* — j 


+ 


3 l,f* — li* 
40 f* 


ir 


1 1 2 r * 

ni'rr 


‘‘S’ 

(/■* + 5) . 


(1 - 

/•' — 1 ', 


iI2 


x^ ■{- &c.)^Iii<'h when x zz r. 

(/*—!)« 
a ■* 40 . 

- + Srr.) . This tJa-reforc is the 


cfftctive force of the fluid ou the quudruiital arch F TS. 
Hence the forr eon iJic ivhnlc semic^lindficsurfiicem DerBs 


__ nr* rhf* 

^7“ 


( 


3r 


3 (/» — »)• 

40 


il! + «cc.) which is also the te- 

ilstatfce to the cylinder when ibis moves in the fluid ut rest, 
«s fiff as relales to that surface. Q. }i). h * 

Yours, 

W. MOORE. 
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ill. 

On a Properhj of trjletted Light : hy Mu M Atus^* • 

HEN a solar rdy is reflected, or refracted, it retainR Reflc-t.^o: 
in ijenrral its pliysihil profSerties ; and if it be subjected to iffracitd raya 
new trials, it comports itself in the same manner, as if It 
issued directly from the luminous body. The prism, while 
it disperses the coloured rays, only changes their respective 
directions, without altering their nature. There Are fcir- butflo?al\vajrs. 
cunUtances hbwever, iii which the influence of certain bodies 
impresses on the rays they re^ec(, or refract, characters and 
properties which they carry with them, and by which they 
arc essentially distinguished from direct light; 

The property of light I arti about to describe is a modlfl- Doiib!? re' 
cation of this kind; It had already been perceived in a frani^ii 
particular circumstanbe of the doubling of images exhibited 
by calcareous spur: but, the phenotnciion resulting from it 
hi^viiig been ascribed to the pr6|)erties of this crystal, no 
one suspected, that it might be produced, not only by all 
bodies that afford a double refraction, but by all other diii- 
phanous substanebs, whether solid or liquid, and 'even by 
opake bodies. 

If a ray of light be received perpendicularly on the face Aray of l.riu 
of a rhomboid of calcareous spar, this ray is divided into . 

two pencils, one continued iri the direction of the incidental is^dividcd ^iiuo 
rays, the other making with it an angle of a lew degrees. *rhe 
plane that passed th||ough these two rays has several peculiar of ilie 

1 )ropertie8, and is called the plane of the principal scclibn. sec- 

t is always parallel to the axis of the integrant particltN [ll'roiiFMheni. 
df the crystal, and perpendibular to the natural and artificial 
refractive surface. 'When the incident ray is inclined to ^ 
the refractive surface, it is equally divided into two pencils ; fraett-d ^ .d:- 
dne refracted dccordihg to the ordinary law, and the other 
according to drl extraordinary law, which depend on the 
angles that the incident ruy forms with the refractive sur- 
face and the principal section. When the face of emergence 
i« parallel to that of Incidence, the two emergent rdys are 

^ M^m. de la Soe. d* Arcudl^ vol. It, p» 149^ * 

parallel 
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parallel to the incident ray, because each rny undergoes the 
same kind of refraction at the two opposite faces. 

Tlie fworays If DOW we receive on a second rhomboid, the principal 
*^ihcr m- of which ib parallel to that of the first, the two rays 

tot arc not di- have already passed through this, they wifi no longer 
vided,wWn be divided into two pencils, as rays of direct light would, 
^^^'torrTarp ^ pencil from the ordinary refraction of the first crystid 
pallet. will be refracted by the second according to the law of the 

^ ordinary refraction,* as if tliis crystal had lost the faculty of 

doubling images^ in like manner the pencil from the ex- 
traordinary refraction of the first crystal will be refracted 
by the second according to the law of the extraordinary 
refraction. * 

But alter- If, the first crystal remaining fixed, wc turn the second 
ing the pot-i- incidence shall remain parallel witli 

tion of one ti*! \ ' t- 

of tLe crystals itself, each of the two rays arising from the refraction of 

the first crystal begins to divide itself into two pencils; so 
* ' that one portion of the ray from the ordinary refraction, 

for example, begins to be refracted extraordinarily, which 
inda^inre- produces four images* Finally, after a quarter of a retro- 
^u-^cd lo two. the pencil from the ordinary refraction of the first 

crystal is entirely refracted extraordinarily by the second ; 
and, vice versa, the pencil, from the extraordinary refrao 
lioo of the first crystal is wholly refractcil according to 
the ordinary law by the second f which again reduces the 
number of images to tyo. This phenomenon is independent 
of the angles of incidence, since dnvlng the movement ci 
tlie second crystal the refractive faces of the two rhomboids 
preserve the same inclination toward ea^h other, 
lion Thus the character that distinguishes direct light from 
anrt rf^t*acto7 Subjected to the action of a crystal 

Ight. is, that the one constantly po^^scsses the fiiculiy of b^ing di- 

vided into two pencils,, while in the other this faculty de- 
pends on the angle compristvi between the plane of inci- 
dence and that of the principal section* 

Lifiht This faculty of altering the character of light, and of im- 

byall pressing on it a new properly, which it Carnes with it, is 
Rouble refr. 1(1* not peculiar to the Iceland spar: I have found it in all 
in^substan-csi substances that double images; and, what is re- 

markable in ibis phetiomenon, it is pot necessary for its 

* production, 
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production to employ two crystals of the same kind. Thus 
the second crystal, for example, may be carbonate of lead, 
or sulphate of barytes; the first may be a crystal of a sul* 
phur, aiid the second of rock crystal. All these substances 
comport themselves with one another in the same manner 
as two rhomboid < of calcareous spar* In general this pro* 
pensity of light to be refracted in two pencils, or in one only, 
depends solely on the respective positions of the axis of the 
integrant particles of the crystals employed, be their chemi- 
cal principles what they may, and of the natural or artificial 
faces, on w’lnch the refraction is produced. This result 
proves, that the. modification lieht receives from these dif- 
ferent substances is y)erfectiy identical. 

To render the phenomena I have described more sensl- Method of 
ble, the flame of a taper may be viewed through two prisms rendering tha 
of tlifferent substances, possessing the property of double Swe^evSint. 
refraction, placed on each other. In general we shall per- 
ceive four images of the flame : but, if we turn one of the 
prisms slowly round the visual ray as an axis, the four 
images ydl be reduced to two, as often as the princi- 
pal sections of the conUguous faces become parallel, or 
cut each other at right angles. The two images that dis- 
np(>ear do not lose themselves in the other two ; we perceive 
them gradually become extinct, while the other acquire 
increased intensity. When the two principal sections are 
parallel, one of the images is formed by rays refracted 
in the ordinary way by the two prisms, and the otlier by 
rays refracted extraordinarily- When the two principal 
sections are pci pend.culur, one of the images is formed by 
rays refracted ordinarily by ih"' first crystal, and extrmordi- 
nanly by the second ; and the other by rays refracted 
cxtiaordinarily by tlie first crystal, and ordinarily by the 
second. 

Not only all erv^’aU-, that double images, are capable of Lipht affecta 
giving light this facility of beii g refneted in two pencils, 
or in one only, according to the position of the refractive ir^issparent 
cry<ital ; but all transparent bodies,, whether solid or liquid, 
and evt'n opake bodies themselves, can impress on the luroi- 
nous particles thi;> singular disposition, which seemed to be • 
one of the cfl’ects of double refi action. 

VoL. XXX.— Oct. i$ll. 


H 


When 
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^RW PROPEItTY OF REFLECTED LitiHT. 

When a pencil of light trav"erses a transparent substance, 
a portion of the rays is reflected by the refractive surface, 
and another portion by the surface of emergence. The cause 
of this partial reflection, which has hitherto escaped the 
researches of natural philosophers, seems, in several cirenm- 
stances, to have some analogy witli the forces that produce 
the double refraction. 

For example, light leflecfed by tlie surface of water 
under an anglv of witli the perpeouieolar has all the 

ebiiriu'ters of one of t!ie pcjieils p.roducod by the double 
reSaet'.uii of a cr\*st:;l of culcarei!n> >par, the principal 
^t’Ction <1 which i.iiiei or pri p'*.Uiica!ar to the plane, 
thai tlirou'gii t»ie incident r.iy and the veflected ray, 

ulneh \vc shall eab the jil.u.e of rtllfclion. 

if ihij. rtllccteJ ray be riM cived on any ei;»htal, that has 
the prupcilv of doubl;ng images, and the principal ><'cllnu 
of which ia parallel to the plan** of r»-th‘clion, it will not 
be divided into iwu pencils, a» a r.iy of diitct liglit wouhl 
have been ; btjt it will lie r fracted entire a< cording to the 
ordiiauy law, as if the crwtal had lost the faculty of 
doiihliug hiiagcs. If, ou the contrary, the principal sta tion 
of the crystal be perpendiciilar to the pliiiie of reflection, 
tiic rcflccud ra\ will be refracte<l entire according to the 
extraordiuary law. In llu* intermediate pOL-ltiuns it will bt 
di\ided into two pencils according to tiie same law, and in 
the same proportion, as if it had acijuired new character by 
the influence of the donlile refraction. T!ic ray rcflectctl 
by the burface of the iuiuid therefore, under this eircuiii- 
stance, has all the charaettMs of an ordinary rjy formeti by 
a crystal, tlic principal section of w Inch is pcr[)endienlur to 
the plane i»f reflect ion. 

Fo analyse this phennrneuon completely, I plareil a 
crystal so that ils principal section was vertical; a;,d aft* r 
having divide<l a luminous ray by iiieaiis of tlic doulde re- 
fraction, i received the two pencils proceeding from it on the 
kurfacc of water, at an angle of 5 i' 45 '. 'Fbe ordinary ray, 
in being refracU*!. gave up to the partial reflection a por- 
tion of its particles, as a pencil of dire,*ct light would have 
done; but tiie c\tiaf>rdinaiy ray jicnetrateH the lujuid en- 
tire, and none of iu pail.chs escaped refritclion. On the 

contrary 
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contrary, when the principal section of the crystal w&s pei** 
pendiciilar to ilie plane of incidence, the extraordinary ray 
prodiji ‘/ii alone a partial reflection, and the ordinary ray • 

was rt-rracted entire. 

The angle under wliieh light experiences this modifica- Differert bo* 
tion in being reflected at the surface of different transparent 
bodies ih not the same in nil. In geneial it is greate-t iii<tifFeiL*iu»ii- 
those that ref'. act light most. Above and this angle 

a part of the ray is more or less modified, and in a manner 
analogous to what takts place between tvso crystals, the 
principal sectioiis of which cease to be puruilel or perpendi- 
cular. 


If we would simply observe this phenomenon, without 
measuring it accurately, we linve only to place before a 
tapir the transparent body, i*r the vessel containing the 
liquid to be subjected to c\i»eriineut. We must then 
observe through a prism of flint gla^s the image of the flame 
reflected at the surface of the solid or the liquid, and in 
general two images will be seen : but on turning the crystal 
round the visual ray a:^ an axis, one of the images w dl be seen 
to grow faint in propoition ns the other increases in iiiten* 
sity. Ileyoiid a certain limit, the image tliat had grown 
weak begins to ic*new* its iuten^iity at the expense of the 
stco‘id. At tlie point where the intensity of the light is 
iieaily a mlihninm, w e iiiu^t move the reflecting body nearer 
to the taper, or farther fVom it, till the angle of incidence is 
ench, that one of the two images whollj disappears. This 
distance being found, if we coiuiiiue to turn the prism 
slowly, we siiail percene, that one of the two images be* 
coiri<*& extinct alleinalcly at eiery quarter of a revoiulioD. 

7"hc phenomenon 1 have mentioned in the rays that are 
reflected under a c'ertaiu angle ut the surface of a transpa- 
rent body takes place likewise, but under a different angle, 
with the pencils reflected interiorly by the surface of eircig- 
ent'c; ami the sine of the llrj>t angle is to the sine of the 
second as tlie sine of inciiieiice to the sine of refraction. 

if we suppose the face of ineieb nee and the fiice of 
emergence puialh I to each other : aiid'the ai gle Of iuctdence 
Mich, that the my reflecte<l at the first surface pre*?ciUs the 
phetionjcnou 1 have descnbid; the ray uflccttti ut the 
n second 


Simple eJthP 
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second surface will be modiliecj in the same manner. If the 
incident ray be 8uch» that all its particles escape the partitd 
reflection and pass through the face of entrance* they will 
equally escape by traversing the face of exit. This new 
property of light affords the means of measuring with pre- 
cision the quantity of rays absorbed at the surface of diapha- 
nous bodies, a problem* which the partial reflection reuderad 
almost impossible to ihe solved. 

Light reflected When a body* that produces n doifbltf refraction, reflects 
Lomi ihe >ur- the light at its first burfat:e, it ctftnjiorts itself like a com- 
transparent siibstaiH^. The light reflected irnder a cer- 
fraciing b »dy. fain angle of ineideoce acquires the [>roperty I hav-^ de- 


scribed ; and tiii^ angle is indepeiulaut of the position of 
the princi|>;tl section, whic!!] influences only the double re- 
fraction, or tlie reflections that take place in the interior of 
the crystal. 

K*;1t cieil 1*^ the rays that are reflected intei lorty at the second 
imenorly ex- surface exhibit peculiar phenomena, which depend both on 
refractive power, and the properties of reflected light 
that 1 have already described, 

AVhen a pencil of light has been divided into two rays 
at the drst surfate of a rhomboid of calcareous spar, these 
two rays issue out by the second face in two pencils parallel 
to the incident ray, because each of them experiences at that 
face the same kind of refraction as at the first face. It is 
not the sam^ with reflected light. Though the ray re- 
fracted ordinarily at the first surface is refracted ordinarily 
at the second, it is nevertheless reflected at this surface in 
two pencils, one ordinary, the other extraordinary. In like 
manner the ray refracted extraordinarily is reflected in two 
others; so that there are four reflected rays, while there are 
but two emergent. These four niys^ in returning to the 
first face of the crystal, issue out in four parallel pencils, 
which make with this face the game angle as the incident 
ray, but in a Contrary dircciton, and are parallel to the 
plane of incidence. To coauect this kind of reflection with 
that of dowhle refraction, we must concare at the twu 
points of emerpnee Of the second face two iocidenf raysi 
- making with this fate the same angle as the emergent rays/ 
bat in the opplofite diredkht. These two rays, by their re^ 

fraction 
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fraction through the crystal, will produce four pencils, 
which will follow precisely the course of the reflected ruy». 
Thus the law of the double lefraction being known, that of 
the double reflection may easily be deduced from it. 

1 bhn|l now proceed to that kind of phciiotxienon, which 
is the subject of this paper ; and which relates, not to the 
law according to which the rays are directed, but to the 
quantity and properties oi' the light they contain. 

Let us suppose the angle of incideiRe to be constant, 
and tlie crystal placed horizontally. If ue turn the rhom- 
boid round the perpendicular, so as to approxiiinite its prin- 
cipal section to the incident rays, we shall perceive a gra- 
dual diuiinutioii of intensity in the ordinary ray reflected 
extraordinarily, and of the extraordinary ray reflf rted ordi- 
narily. In tine, when the plane of the princi[>al section 
coincides with the incident ray, tliese two reflected rays 
disappe ar entirely, and nothing remains but the ordinary 
ray reflec.ed ordinarily, and the extraordinary ray leflected 
extraordinarily. 'I'iie latter however has much less intensity 
than the former. 

If now, the incident ray continuing to be includ^l in 
the principal section, we incrcHs^ or diminish the an^le of 
incidence, till it becomes 5(>® JO', the latter reflected ray 
vill disappear altogether ; and only that, w'hich has been 
refracted ordinarily, and reflected ordinarily, will remain. 
Beyond or within this angle, the extraordinary ray r* fleeted 
extiRordinarily will reappear with an intell^itv proportional 
to the remoteness from this angle. The angle of incidence 
I have mentioned is that, under which a ra\ reflected at the 
first surface would have acquired the property of being di- 
vided into two peqcils, or remaining in one, as take*, place 
at the surface of any other transparent body. The pre- 
ceding phenomenon may easily be connected with the expe- 
riment, in which water was taken for an example; for if vye 
let fall on the surface of the rhomboid, under an angle of 
56*30', or thereabout, a ray disposed to be refi acted only 
in one extraordinary pencil, this ray Swill produce no paitial 
reflection at the first surface; which seeing to explain, why 
it produces none at the second. 

Jlo^ever, it is not the same, when the plane of incld> nee 

makes 
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;)kfikes a Fiensible angle with the p: inci}>ai st^ction. If the 
ray just mentioiieri be made to hill in this plant*, uiwUt an 
an^le of 56 ® 30', or near it, it will cnmporl itself it' the 
first surface as* in the preced'riic oui^e, it uill traverse it 
witht»ut any reflection: but at the seeoiul smhici’ it will be 
reflected in two pencils, which will att.mi their iiiaximiiiii 
of intensity, when the plane of inridence i> perpendicular 
to the principal section. 

It is obvious, that tile light reflected at the second flu e 
does not comport itself licie as in the preceding ca^c, be- 
cause in the first exptM'imei.t the im ith nt rav ref acted and 
reflected is still in the same plane, while in the last the 
repulsive force, tliat psodiices the extraordinary relVuetion, 
turns the light away from llie plane nf incidence, so that it 
ceases to be similarly ciiCllln^talJCcd with rcspcit to the 
forces that act on it. 

If tve examine the light thnt proceeds from the partial 
reflection of opakc bodies, sis black niarlile, ebony, ^cc., we 
sball equally find an angle, at which this light enjoys the 
pioperties of that uliicli has traversed a crystal of Iceland 
spar, polished inetuU ajipeur tn be llie onl\ reflating 
substances, that do not secui capable of [iroiliu'iiig this 
phenomenon: but, if they do not impress ihu peculiar 
disposition on luminous lavs, they ilo no*^ .dii r it, when they 
have already acquired it by the influence of anoiher sub- 
stance. 

This p’operly is preserved also by pencils, that traverse 
substance:) which refract light singly. 

in the second part of this paper* 1 shall describe tlie 
circurastances, under winch, by means of ri'flection from 
metallic mirrors, the mutual disposition of the particles of a 
ray, either ordinary or extraordinary, may be so changed, 
that some shall always be refracted ordinarily, while the 
others aic refracted extrnordinttiily. The exaniinution of 
th»*be difl'erent ctrcuuistances will lead in#to the law of these 
phenomena, which depends on a general property of the 
repulsive forces that act on light. 

• Thb will appear iu ourn^xti C. 


IV. 
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IV. 

Experiment $ on the Transmission of Sound through solid 
Bodies^ and through Air in ver^ lung Tubes: btf Mr* 

Biot*. 

It has Ions; been known, that air is not the only medium, S'*und pro- 
in which the phcuonn*uon of sound mav be produced and ‘‘“ced ond 

■ . t, t I I- ‘ I I njn<;imt!cd bj 

transmitted. All bt»ilies enjoy this property, ''hen they o-hL^r bodiei 
enter into u vibratory motion : and as, even in the mest = 

solid ^iib’^tances, ifie elasticity of the nltiniate jiariicies ap- 
peals to Vie extremely great, it follows, that sound may be 
produced and transmitted in all bodies, when tiiey are suit- 
ably agitated. This result is couhrrned by a great number 
of daily observations. The miner, when excavating his 
gallery, hears the strokes of the miner opposed to liim : 
and thus judges of his direction. Slone, wood, uietaU, and 
even water, transmit sound: and Franklin assures ns, that 
he haa heard under water, at the distance of half a mile, the 
sound of two stones struck against each other. Several loo 
have observed, that the velocity of sound is much greater 
ill solid bodies, than in the air. Experiments of thi^ kind of GOO 
w'eve made in Denmark on a wire extended horizontally 
600 feet. A piece of sonorous metal, suspended from one 
extremity of this wire, was struck gently; and a person 
at the other extremity VioUliiig it between his teeth, or ap- 
plying it to some solid part of the organ of hearing, lieard 
two distinct and successive sounds. The first and inoi't 
rapid wastrunsmittedby thewire ; the second througbtheair: 
and from their interval, compared witli the known velocity of 
sound in air, it was found, that the sound transmitted by the 
nietul arrived almo< 9 t instantaneously. These experiments 
were repealed in England by the Royal Society, and si- 
milar results were obtained, but 1 do not know the precise 
quantities found. Mr. Hassenfratz too made experiments EJ^p^dmenti 
on the same subject in the quarri^ at Paris, with Mr. Gay- 

• Rl^mdclaSoc. d'Arcucil, njl. II, p. 405. Read to the Institute 
November, 1808. 

Lussac. 
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Lussac. A stroke of a hammer ii gainst the side of the 
gallery produced two sounds, which separated at a certain 
distance, and that transmitted by the stone arrived tirst. 
This separation too was observed, when the sound was 
transmitted through iron bars, or wooden rails of different 
lengths, and no perceptible interval could be distinguished 
between giving the stroke and hearing the sound. 

Kone or these All these experiments are well adapted to show the great 

Jw'velViiy*" velocity, with which sound is conveyed through solid bodies, 
in.^o)tils. but they were made on lengths not sufftcient to afford a 
measure of this velocity, or even to give a precise idea of it. 
Attempt to ingenious pliilo««opher, whom we have now the pleasure 

ascertain it by of having at Paris, Mr. Chladiif, author of some very fine 
experiments on the vibrations of sjolitis, has proposed a 
method of estimating the t^rtl)s^lis^ion i>f sound through 
their substance. It consists in causing .1 rod of any sub- 
stance, of a given leiigtb, to vibrate by friction : \vhe*i the 
tone produced by the rod, compared witii that of a column 
of air of the same length, will give the ratio of Uie velocities 
of the transmission of sound through uir, and through the 
substance of which the rod is formed. In fact, we readily 
perceive froiii the theory, that the vt locily of the longitu- 
dinal o^Cil)ations of a body and that of the sound trans- 
luitted through it dre proportionul to one anoiht*i : but it is 
necessary to be certain, that the whole rod vihi.iie, so as iq 
give \t> fundamental note, without dividing itbcif into its 
aliquot parts; for such a separation, heightening proport.ou- 
ally the tone, would give a velpcity oi sound proportionally 
16 or 17 tim« above the truth. |u this way Mr. Chladni found, tluit the 
a^greata-in y^iocity of bouud in certain solid bodies is iti or 17 limes 
as great as in uir. 'Jhe most elastic substances are iron, 
and fir with very straight fibres, when it is rubbed longitu- 
dinally. 

Expcr'Kficnts The construction of the aqueducts and conduits; wbieh 
^uwtoci* ^ is at present carrying on for the embellish ment of the rapi- 
formiagat tul, has furnished me with means of making experiments 
of this kind on a much greater length, than any of those 
who have gone before me have had at their disposal. It was 
besides a subject of curiosity, to learn the effects and ru»ch 
of the human voice in very long cylindrical lubes, SucU 
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were the objects of the following experiments. Some of 
them were made by Mr. Iiouvard and iiie, others by one of 
IIS alone. Mr. Mains, colonel of engineers, was likewise 
pres^eot at luany of them. In all of them we were assisted 
by INlr. Martin, maker of nautical watches, a very ingenious 
and attentive* nrtist, who was particularly appointed to give 
instantaiieousl) , at determinate secomU, the stroke that 
was tf> produce the sound. 

The sonorous body, on which we operated, was formed by wliioh consid 

a series of evlindneal tubes of cast iron, of as equal '*crie< oi 

• . ^ l’'nn 

inensions us possible, and the inr a length of which 1 found 

to be ^'5 15 met.* [S fret 3 in. nearly J. Th« > I found by mea- 
suring the whole iengMio tnelvecylj idersplacedend to end. 

Tlie tubes are scpiuated by leaden rings covered with 
tarred fustian : l>nt they are pressed together by strong* 
screws, so tliat the rmg^ are forciblv compressed, and to 
close a contact produced, that no water can escape. The 
mean thickness of each ring is 0'0142B(i met. [0*56.i of 
an inch], as 1 found by measuring twelve. The wlnde senes 
of cylinders forms a curved linv, which has tw(^ inflexions 
about the middle of its length : but they were not all joined 
together at once, and we made our expe Ime its on durerent 
successive lengths, as vvill be seen in m\ iej)'>rt of them. 

The first were made by Mr. Bouvaid and myself on 78 l^t .wtofexpe* 
cylinders, forming a length of met., to which must iVn^ih Jf 2*0 

be added ri for the 77 giving u tolai length of yards. 

iy7*27 met. [ 21 5*5«7 yds]. The following were the 
tiomena we observed. 

In the last <ylinder was placed a ilng of iron, of the Apparatus, 
same diameter an the cylinder, aud hnving in its ct iilvv* a 
Wll without a clapjTer, and a b 4 mnKr tluit could be Jet 
fall at will. Tlie luiniraer, us it struck the bell, struc k aKo 
the cylinder, with wiiich it formed a comninnnMTion by 
means of the iron ring. Two so’inds must therefe'e be 
beard, one trunsmitteti by the cylinder, the other In tlie ali. Mode of ex- 

In fact they in^cie heard very distinctly by nppirmg the 
ear to the cylinder, and even witiiout this, riicy appeared 

f 

♦ All tlie mea«uref ein;)loved in thr^ paprr are expressed in metiesj 
ana tbe time in secondi of the sexagesimal division, • 

seiiaibly 
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sensibly in unisoij. The first and more rapid was truns* 
milted by the substance of the cylinder, the second by the 
air. Strokes of a hammer on the last cylinder likewise pro- 
duced this trunsmission. We observed attentively with 
half second chronometers the intervals between the iw'O 
sounds transmitted. We even employed successively sexa- 
^^esrmal and decimal watches, to vary the n umbers observed. 
'I'hus we found 

observations* 0*527 * Bell. 

0*555" . Hammer 

• 0-544" • Bell. 

53 observations. Mean 0*54 2" 


Differences in 11 

velocny of the ^3 

«»lid and ihe , 

sitr. 


Velrici»y of 
tmi sdiiasion 
through the 
so)id Cl. en- 
isled. 


The interval given by the hammer, and by the bell, ap- 
peared to us absolutely the same, wjtliont any sensible dif- 
ference. For this rea^on we have united them in the same 
mean. Their tones however wert* very cliifeient. I'hus in 
solid bodies, as in the air, the tone niukes no difference in 
velocity of the sound. 

1 he temperature of the air flnring the experiment was 
1 r [5 1 *8® F.]. The barometer was about 0‘7t> [2t)*9 in.]. 
In similar circumstances the velocity of sound in the air is 
340*84 met. [372-487 yd>] according to the experiments of 
the academy, which give 334*02 met, [365*034 yds] for the 
velocity under the same pressure, and at the temp»*rature 
of melting ice. For the distance of 197*27 [215*587 yds] 
therefore, that at which the experiment was made, the time 

of transniisKon of the sound by the air was 0*579" 

Tlie interval observed between the two sounds was-* 0*543" 


Difference, or time of its transmis. thro’ the metal* • 0-037" 


We do not pretend to give this small difference as exact, 
since the slightest errourw'ould have a considerable influence 
on ir, but it proves, that the transmission was not absolutely 
instantaiieons. 

2d et of es j>e. The second set of experiments was made by Messrs. Bou- 
rjttien.t, oii^ twice the former number of cylinders, or a 

^ length 
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lerr^th of 394*55 met. [431*184 ydi>]. At this distance the of 431 
time of traujjmission through air would be 1*158" by ^'*'^^** 
ralculalion, 8iip|>osiug the temperature still ir[5l*8** F.]. • 

^The interval between the two sounds, deduced from 6'4 Interval, 
experiments, aas foiiiid to be 0*81". The differeiiee 
therefore, or 0*348", was the time of transmisMon through through the 
the solid. This appears much too great, if we com- sniiii. 
pare it with the pieeoding experiments, and on ^ho^e 
tiiat follow, which uerc* made on nearly triple the lenmli. great. 

The latter would not perniit to suppose a longer 
time than 0*1-25" for the transmission through the solid, 
winch would give an errour of ()*OjJ" in the observa- 
tion. But, he^uie that it is extiemelv difTicult to answer for 
Fuch (jnantitit^s, when tfje iu'.tant of observation does not 
1 ‘oineide evactiy with a beai of tile watch, it must be rc- 
iiiurked, that tlie \\ hole Icngtii of tlie pi[^e n.lght he far 
from being at the same temperature, which might occasion 
currents of air, tliat would intinence tlie velocity of the 
sound. For instance, in the present ca^e, if wc wcie to 
admit the transmission ol' sound through air as it results 
from the observations of the clironometer niude by Messrs. 

Martin and liouvard at the points of depaiiure and arrival, 
it would be found etpial only to 1*07 or 0*088 ' less than the 
truth, which gives o*2{) ' lortljcinne of tlie transmission 
of the sound through the solid; and the excess of this 
result over those that f\>l!v)\v, being no more than 0135", is 
more easily rt concibiblc with errour.'^ of observation. 

Filially, the tXjHMimcnts now to be ularrd were miide hy sj of expe- 

Mr. Martin and mv?»elf. on u series of evliuders, vJiich, '*'• * 

..'it t .• ‘ r 1 1040 

witli 1 heir joints, torined a lengtli ot p5l*.25in, [103()*.;7.') >ds]yarilk lujily. 
of which tin. joints alone occupy 5*Cl ni. [G*I3I yd-.]. I 
satisfied myself at ddferent iiuu>, and by mure than ^200 
experiments, either with the hammer or the bell, that the 
interval between the two sounds transmitted by the nn-tal 
and by the air, was exaelly 2*5 ; and 1 fiinnd no sensible 
variation in this ciuautity. 1 made Mr. Martin observe the 
interval aliN), without letting him know iii) results, and he 
found the Same. Now, at the distance of <)5 1*25 met. rntcrrail. 
[1039*575 yd-], tlic temperature being I T [Sl’S^’F.], the 

time 
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time of transmission of the sound through the air would he 
from calculation 2*79 ' * ^nd if 've subsitract from this 2*5", 
the interval observed between the tuo sounds, there will 
remain 0*29'' for the time of transmission through the 
tal to this distance. From the c-.ne with which 1 repeated 
these observations, and fiom the exact cuiiicideiice of the 
five lA'uts of the half-second chronontcttM' with the interval 
between the two rounds, 1 believe, that this result may be 
considered as a very near approximnnou. 

Still however it may he objt c ted, tha«. the velocity of the 
sound in air deduced from calculation might differ u little 
fidin wiial ically took place in the pipe, owing to vuriatiaa 
of temperature. This ^oiild leave some uncertainty with 
respect to the re^sult, and particularly as to the jirecise quan- 
tity. I sought therefore to verify it directly inapotlier vray, 
and accomplished it as 1 shall relate. 

I stationed Mr. Martin at one extremity of the pipe with 
a half-second watch, while I remained at the other with a 
similar watch, which was carefully enmpured with the 
former at ihebegiiining and end of the experiments : though 
tills comparison could have no inilntMice on the results, as 
will soon appear. When ^Ir. Martin’s watch was at U ' or 
30 ', he struck with a hammer on tlie last cylinder, near 
which he was statiooed : and when iiiv watch was ut 15 ' or 
45", 1 aiisweied him by a similar stroke. We each watche^ 
the arrival of the sound transuiitted to us, and noted dowu 
the time. W'e were very attentive to strike precisely at 
the appointed second ; and this, with a little practice, we 
rould readily do, as the series of our observations will show. 

whatever the difference of the wiitcbes might be; and 
even if it were variable, provided there was no sensible 
change in 30"; it would be reduced to nothing by taking 
the mean of two consecutive observation^, and the result 
would be independent of it. For, let us suppose the first 
watip to be the quantity r before the second, and put p fin 
the tiii.f in which the sound is transmitted by the solid 
body. When the fpst observer strikes on his watch at 0", 
the other reads on lii?»o" — r; and consequently/) — r iu- 
dicatt>, before or after O", the lime at which he hears the 
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sound. On the other hand, when the second observer 
strikes at 30"', the first observer reads 30" + r; and conse- 
quently p + r indicates, beyond 30", the time in which 
the sound is transmitted to him. The quantities p — r and 

+ r therefore are given by these isochronous observa- 
tions ; and half their sum immediately shows the time of 
transmission p, independant of the differences between 
the watches, and more exactly than by direct observa- 
tion. 

Ill the experiments 1 otade, the series of the quantities 
p~r and p r were as in the following table. 


1st BCrieB* from 0*» 52' to 0** 59' —2^ 


9d series, from 27 ' 1^32' 


r 

;. + r 

Sum, or 
value or 


+ 2*5" 

0*3" 

o 

2*3 

0*5 

o 

2’3 

0*5 

2 

2*5 

0*5 

2 

2*5 

0-5 

2 

2-5 

0*5 

i 

2*5 

0*5 

o 

2*5 

0*5 

2*S 

3 5 

0*7 

2-9 

3-5 

0*(i 

6 

3*5 

0*5 

2*9 

3*5 

O-O 

3 

3*5 

0*5 

3 

3*5 

0*5 

3 

3-5 

0-5 

2-9 

3-5 

0(5 

3 

3*5 

0-5 

3 

3-5 

0*5 

3*1 

3-4 

0*4 

2p. • 


• 0-5i 

• . • • < 


. 0-2G 


Value of p* 

This differs only 0 * 03 '' from what we found above from This ftearly 
the difference of the transmissions l but the last method, as JheUstcalco- 
it gives double the quantity to be deduced, deserves the 
preference. • 

If we add 0 ’ 26 ", the time of transmission through the 

solid, 
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solicI> to the difference 2*5'' constnntly oUservcd between the 
arrival of tiie two sounds^ we t^hall have the whole time of 
the transmission th I oiigh the air equal to 2*76''* This time, 
calculated from iiie len«;lli of the pipe, tvould have been 
2*7!) » has juht been ^een; atid the ai^reeineiit between 
these numbers, which differ only 0*03'", appears calculated 
to inspire some contidem e in the results. 

The time of* transmission throuijh the metal beinf^ 0'Q6'\ 
while that lIiioui*h air is 2 it follows, that the transmis- 
sion of soiiiiJ lliroti^h cast iron is 10'5 times as quick as 
throuy;h air. if this estimation be not suffciently exact 
to determine with preoi^um the ratio of tiie veU*citie», it is 
at Iea‘'l eiioui'h to show of what kind thi» nit*o i.*,, and what 
idea we oii^ht to fonn of it. 

In iiutktiig these <*x perirnents we had an opportunity of 
observing seicral phenomena worlliy of remark with re- 
spect to the power with which souikN, even the faintest, 
are present'd and transmitted in tubes to distHnees at 
which we could ‘scarcely suppose tliey would i>e perceptible. 

In our first e'^pcnnHaits at the distauee of |(i7 met. 
[215 yds.] we lieaid tacli ollo‘r so well through the lciii>tli 
of the pipe, that it was an iucnn\ enience in the commence- 
ment, as the slightest noi^e was trausmitled from one ex- 
tremity to llic other. It wns nut nt cessarv to speak into the 
pipe to be heard, as cmnmon ( onverr»alioii two yards from 
tile end was transmitted tlirou^ii it ch'arl^ ; and in wiltinj; 
dow'n roy olHervaisons 1 iiskc*d I\lr. Martin whiu it was 
o’clock b} his watch, as I would iiuve done a perMju only 
two pace.s iroui me. 'I lh> inode of cun\cisiu;^ with an 
invisible neiobbour is so “.nL'uhxr, that we cannot uvoici 
beiii:^ surprised, even thun^h iji’qtiainlcd with the cause. 

In the expeninents unuie by Messis. :\I:dus and llou- 
vurd at the di'-tunce of 395 lu. [431 yds.] tin y stdl heard 
each other, but with much more cliOtculty. It was neces- 
Sdry to ¥ peak very loud, ami fiefjnenliy to dcsiie a repeti- 
tion of what liad lict'ii susd. I'lnully, in the iaat experiment, 
which we tried atiiist to;^ct}ier on a total lei);^lh of<)51 m. 
[1040 yds.], the voice wa^ scarcely to l»c heuid when shout- 
iiijr an loud as possible. 'I he sounds ol the* bell and of the 
fttrokc of tht hummer were no loiigei audible tlirou^h the 

air. 



TRANSMISSION OF SOUND THROUGH LONG TUBES. XII 

sir. The sound lhroiig;fi the metal alone was perceptibly at all through 
transmitted. Lastly, though we could still hear the sound 
of the voice, it was not snihcieiitly clear for us to distin-> • 

gui&h words, or to transmit the necessary information after 
our observations. From the great difBculty, which Messrs. 

Mai us and Bouvard had already experienced at a much 
shorter distance, we were all inclined to suppose, that we 
had attained a distance, at w hich tlie human voice, even 
the loudest, ceases to be distinguishable in pipes. 

However, the extreme facility with which we heard each Em this im- 

otlier at i200 metres seemed to u^e to render so s;reat a di- from 

, , ® the 1st expert* 

minutioii altogether inexplicable. Besides, in the mathe- menu, 

maticul theory of the motion of cir we tind nothing to indi- and from the. 

cate, that sound should be diminished in cylindrical pipes. 

It appears on the contrary, that it oQght to be transmitted to 

an indefinite distance with the same intensity, deducting 

merely the diminution, that the friction of the air against 

the pipe might perhaps produce. To decide the question, 

and know positively whether sound were weakened in such 

an extraordinary degree, 1 resolved to remove or diminish 

all the causes of foreign and neighbouring noises, that 

might drown the sound 1 sought to hear. 1 went to the The ex(vri- 

plttce of experiment only with Mr. Martin and two intelli- repeat- 
. 1 t “ I I .11 ed in the dead 

gent workmen, and chose for these experiments the stillest of night, 

hours of the night, those from one to four in the morning. 

1 then discovered, that my conjectures were well founded, when not onlf 
We not only heard the two sounds of the hummer and bell jjj** 

80 distinctly us to observe the intervals such as I have re- hanmier, but 
ported them; but even the lowest voice was heard so as 
perfectly to distinguish the words, and to keep up a con- 
versatioD on all the objects of the experiments. 1 wished to 
determine the point at which the voice ceases to be audible, 
but could uot accomplisb it : words spoken as low as wbeu 
we whisper a secret in another's ear were heard and under* 
stood ; so that not to be heard there was but one resource, 
that of not speaking at all. 

From this experiment there can be no doubt, that words 
may be transmitted so as to be distinctly heard at a more 
considerable distance. Between a question and answer the 
iuterval was not greater, than was necessary for the trans- 
mission 
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lyiissinii of sound. For Mr. Martin and me, at the distance 

of ()31 rn. [1040 yds.], this time was about 5*58/' 

pravesnd AA e also ascertained anew, that grave and acute sounds 

jcute sounds transmitted with equal velcicitv, whirh is asn’Ceable to 
|iare equal ve- , , , , . • . i 

jofity, tlieory, uud hai^ been several times observed. Tones on the 

flaying on the finte, played at one extremity of the pipe, were transmitted 

to the other without any alteration in the intervals of tho 

different intonations. It appeared to me only* that the 

very high notes were not heard so well as tlie low notes ; 

and sometimes, when they were extremely high, I lost them 

entirely; though [ heard others that were lower, which, 

from the nature of the tune, I knew to be weaker than the 

former*. 


uf t'le 

\vcice returned 
rapeatedljr to 
(he speJeer, 


Vu‘ the sound 
at ilte other 
end -jr,g;e 

^etenationf. 


A pistol f red 
oLt' end 
VU'J oo- a 
eabdic ai the 
aihei. 


I also observe<l* tliat, in speaking through the pipe, t 
beard my own \oice repeated by several echoes, which suc- 
ceeded each otlier at exactly equal ititervals. In our last 
experiment I counted no less than six, about 0'5' di^ 
tant from each other. The last returned after a little less 
than S ; that is, in the tune requisite for the transmissioi) 
of the sound to the other (Mid of the pipe. These pheno- 
mena occurred equally at (micIi extremity of the pipe, when 
we spoke into it. Of tins I satisfied myself by requesting 
Mr. Martin, through the pipe, to observe them, without 
coiiiiDiinicating to him my results: and his, which he re- 
ported to me immediately in the same way, wertr perfectly 
simil’ir. The number of echoes and their intervals wMre 
the same, ai d tlic total of the time was the s.inie also; but 
the person who is .-[loken to never hears but one sound. 

Lastly, detonation^ capable of {rrodticing a coiiriderablc 
agitation in the air were transmitted to the other end of the 
pipe w«ih an intensity (»roportional to tlieir strength. Kr- 
porth of a pistol fired at one cod nrrasioned a cnurtidcTablf 
explosion ut tlie other. The air ua> driven out ef the pipe 


• Since this j-aper was read, I have found, that U^e jivir ou \\b • playe ! 
the flute, very vtj). lui-j:'., r->uld with di(h^,ulty bnu{» out the high 
noJf«4, wa> Ireqiinur!) obhutd lo »k«;i them entiidy. U veT> 
ratural therefore, tb;i» I should not hear Iheriit but I have thought pro- 
per to let »ny firft art-i.-nt lOin -ii, iliai ihe teader nK*y see 1 tepoited 
, fairh.^Miy ih»* s:nallrvt panici lai- ; tnd that my Vi-racity in thncircufn* 
Rt4t!»ce iTia> ronfirnt flu other I obK*r^«th 


Mitb 
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vLth snfficieiit force to ^ive the head a nnart blow, to drire 
su bdtaacea uut of it to tlie distance of half a yard, and 
to extiiigninh a Cr'^^'dle^ thoqt^h it was 950 m. [l039 yds.] 
dislaut fioqi tl)c piace where the pistol was hred. ' 


V. 

Obs'ervatiofis and Ej.'pf'rimejjts on Pus. By George 
Pearsov, 3 f . I ). F . R . S .< 

(Concluded from p* 27V 
Section VII- Conclusions* 

nr 

JL HE statement of the properties of pus in the fore^injif General 
inquiry I hope will be fouud to be true; and 1 suomit to the f'ouciusions. 
jud;;iiieiit of others whether ortoo the followin^^ inferences 
are lately established. 

1, That this fluid essentially consists of three di»tinctsub- pus consius of 
stances, viz. i. An ii.iunal oxide, which, among other ^ 
pert ics, is distinguished by its being white, opaque, smooth, 
of the form of Hue curdy particles in water; not dissoluble 
in less than 1000 cold waters; i\ot cxiagulaole into one mass 
like scrum uf blood by caloric, alcohol, he*; only rendered 
more curdy by wiWer from l 60 ®to 170®; but readily diffusible, 

—2. A limpid fluid resembling .erum of blood iocjts im- 
pregnations, and in its i oagulability by caloric, alcohol, &c.; 
in uhir'h the opaque oxide is diffusible but not dissj^uble, 
and which is specifically lighter than that oxide.— 3- Innu- 
mcrabb! sphei icid particles visible only by the microscope in 
this opaque oxide, and tl small number in the limpid fluid; 
npt coagulabic by any temperature to which hitherto exposed, 
and not destructible by many things which combine or de- 
stroy the opaquQ oxide; and these globules are specifically 
heavier than wuter^, 

* My obliglnglr attentive pnpiU, Mr, EurfroN, and Mr. Stansfclo, 
house-surgeons of the V..ock kospiul, collectctl for me a suffioieot q u in- 
t\iy of gonQtrhgal mittar to determine, that u consisted of the three , 
ingiedicnts here niatod. 

VoL. XXX.— Oct. 1811. 
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OBSERVATIONS AND EXPERIMENTS ON PtIS. 

That the visible curdy masses, as well as the fibrous 
or I'jafy parts, almost always contained in smaller or larg;er 
quantities in pus, may be considered as self-coagulated 
lymph, which in its fluid state is secreted without having 
the state of aggregation produced in it like that of the 
mcHfia/ opaque oxide of pus,— Sect. VII, 1. 

3. That the reddish, the blackish, and the dark brown 
colour of pus depends upon tbe red part of the blood effused 
or secreted from the same vessels, or from contiguous ones 
which secrete pus- 

4* That on some occasions the clotty and irregularly 
figured masses found in the pus may depend upon disorgani- 
zation or breach of t^e contigoou? solid parts. 

5. That whenever pus is fnetifl to the smell, a portion of 
it is in tlie state of putrefactive fermentation, which may be 
reTUOved by ablutions with water, 

ti. That there are certain adventitious matters liable to be 
contained in pus not hitherto rendered palpable to the 
senses, but known by their effects in exciting contagious 
diseases; such as sraalbpox, syphilis, &c. These matters 
are produced by a specilic action in the secretory organs of 
pus, by such matter^ themselves either contained iii the 
circulating blood, or^on the secreting surface. 

7. That the essential substances of wlilch pus consists, as 
well as some of the adventitious ones (Sect. VII, 1, 2, 3, 6), 
are separated from the blood by a peculiar organization be- 
longing, or uttaclied to the blood-vessels: which organs of 
separation or secretion are not only excited to tlie action 
wliich produces pus in descased states, but they are evidently 
influenced by the states of other distant organs of the animal 
(economy ; hence many varieties in the properties of the pu- 
ruient matter. 

8. That the varieties ef purulent matter relate to difte. 
fences of quantity — the proportion of the essential substances 
(1)— and the adventitious parts (2, 3, 4, 5, 6,). The cr^am- 
like pus consisting of almost purely the opaque oxide and 
limpid liquid (I, 1, 2,). The curdy containing a large pro- 
portion of coagulated lymph, or broken down solids. The 
serous abounding in limpid fluid. The viscid depending 

upon 
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Upon the coagulation, and perhaps, inspissation, by tioiori 
of neutral salts with the opaque oxides 

That as the essential parts are secreted in a limpid state, SeIf-co 9 gi\^ 
but presently become opaque, owing to a large proportion Jh^iTblood^and^ 
spontaneously coagulating, and thus becoming the opaque serum separa- 
oxide, mixed with the serous liquid, and innumerable spheri- 
cai particles (Sect. VII, I, 1, 2, 3), it seems reasonable to 
infer, that these matters are the self-coagulated lymph of 
the blood and serum, separated by the secretory organs; 
which act of secretion determines the subsequent state of 
aggregation of pus, and the globules are at the same time 
formed analogously to their formation by other secretory 
organs. How far they are those of the blood altered by 
secretion may be determined hereafter. It is a collateral 
proof of this inference, that very thick pus affords from 
one sixth to one seventh of exsiccated brittle residue, which, 
as I have found, is nearly the same pioportion afforded on 
the exsiccation of the huffy coat of inflamed blood; while 
very thin ptis aflbids on exsiccation from one eighth lo one 
eleventh of brittle residue, which is the proportion to be ex-^ 
pected from a mixture of serum of blood and self-coagulated 
lymph, us I have ascertained. 

10. That the constant inpregiiating saline and earthy ?^a!ine and 
ingredients of pus are dissolved in the seions fluid ; arni are 
ail separable along with the serum, by abhiMons A.tb watci, 
from the opaque oxide (I), except a portion o^tbe pl.osphute 
of lime, '1 hese imprcgiiatiou> are the same as those of 
serum of blood, and of expectorated mucous matter, t>w, 
muriate of soda; potash neutralized by animal matter or a 
destructible ncid; phosphate of lime; ammonia neutralized 
probably by piiobphniic acid ; with a sulphate, and truces of 
some other matters mentioned in roy former paper. The 
proportion of these impregnating siih'tances ib as the pro- 
portion of limpid or serous cougulable fluid, and of course 
inversely as the proportion of the opaque oxide of pus; but 
it varies in different cases in given proportions of this oxide, 
and the limpid fluid. In general, if not always, a given 
quantity of pus contains a smaller proportion of saline maU 
ters than uu equal given quantity of expectorated mucous 
matter, but & given quantity of the limpid coagulated fluid 
1 R contains 
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contains a greater proportion of saline matters than an equal 
given quantity of serum of blood. Hence llie thicker the 
pus the less irritation to the sore i^hich secrclesit, and com- 
monly the less the inflnauiiatory or other action of the se- 
creting surface. In -different cases, however, the proportion 
of impregnating saline suhstuiices to one another is liable to 
vary, especially that of phosphate of lime ; hence, though 
rarely, calculi occur of this substance in the cavity of the 
abst*ess*. Hence too the exsiccated pus is liable to become 
soft and moist, from the proportioiju of neutralized pota^ 
being greater than u^ual ; and even deliquescence someliiues 
occurs of the exsiccated limpid fluii). 

15. That the same organs, according to their diflerent 
states, secrete from the blood merely water impregnated 
with the saline substances of the serum of blood ; also this 
fluid containing various proportions of coagulable matter 
like that of serum of blood; and serous fluid with self-coa« 
gulable lymph, which affords curdy' niasees : likewise this 
serous fluid, together with this matter which coagulates of 
itself after secretion, highly impregnated with invisibly small 
particles, in such a stateof aggregatirn, as to constitute the 
thick opaque fluid called pu-^ — which^tates of the secretory 
organs are generally attended with inflammatory action, but 
frequently also without any symptoms of such action. 

13. That beside the consistence of pus depending upon 
the proportion of serous limpid liquid, and opaque matter* it 
also probably depends upon the mode and state of coagula- 
tion of the matter which aflbrds this opaque part ; analogously 
to the diflerent states of consistence of* the cougu luted* blood 
itself, according to the different conditions of the animal 


oeconomy. 

Dminction of According to the above inferences, 1 trust, a distinct and 
ijiatur!*' definite notion of the substance to be considered as pus is 


Stones in the > * Ou cjcaoiming the lungs of a patient tv ho died of pulmonary con«^ 
^ sum piion* conr retions' were found in a large vomica from the sue of ni us- 
tard sc('d to a pepper corn, which Dr. £, N. BA^CHorT reserved for niy 
inquiry. I found they consisted chiefly of phosphate of lime, with an 
unusually small proportion of animal matter. In another patient of Dr, 
^ N EMI* SON, matter wjig coughed up, consisting chiefly of phosphate of 
ffiBc and aitlm&l matter, nearly ^ot of the former to thres of the latter. 

exhibited 
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exhibited ; and 1 do not comment on the different results Of 
experiment and conclusions of other writers, because future 
ofiservers only can determine the truth. What i» and what • 

is not pus will now readily be acertaiued by a few easy ex* 
penuients; by the obvious jjroperttes; and by the considera- 
tion of the source of the mutter in question: provided, hoai- 
ever, that it be unmixed with certain other matters, by which 
disg'jise is produced. As already observed it is in pulmonic 
diseases that the ambiguity occurs; and physicians lay very 
considerable stress upon the nature of expectorated matter in 
their practice and reasoning; I shall therefore endeavour to puriform mai- 
elucidate the snbiect by remarks on the puriforin matter fxpecto- 
expectorated in diilerent cases. 

1. An abscess occasioned by acute innammation not only frci:?ian ab. 
of aideurisy, and peripneumony, but of other diseases which 

* ■' ^ ^ n i-f • acuic inilam- 

have not the symptoms of any one which has received a de* ma.iosii 
signation. Hei;e there ought to be no doubt ; for the matter 
which is coughed up suddenly and abundantly on the bursting 
of the abscess is evidently pus with little mucus. Such matter 
consists of the essential ingredients of pus, (Sect. VII, 1,) 
with generally the adventitious substances, (Sect. Vll, a, 3, 

4,)rtr. coagulated lymph, menhranous or fibrous parts, and 
a small proportion of the red part of blood,. 

2. Purulent expectoration from the rupture of abscesses, from the rup- 

or voiniciE of suppurated tubercles. In such cases there has *‘’*’** 

. , . , I •• V • • J 1 • scesses of 

been a chronical cough with viscid sputum, commonly in snnpurated 

persons of an advanced age. After this long continued dis- tubercles; 

case, an abundant expectoration of quite a different kind 

from the former suddenly conies on ; by which the patient 

often dies very speedily; sometimes immediately, being 

seemingly cboaked. This kind of matter evidently consists 

chiefly of the essential ingredients of pus (Sect. VII, I,) with 

not only the adventitious substances, viz. clots of self-co^igu- 

lated lymph, and sometimes the red part of blood; but also 

tnas8es,^which areaf^iarently the broken down solid parts, the 

cellular membrane, the vessels, andsubstanceof the tubercles, 

in a disorganized state. The sufferer often says, such matter 

tastes sweet. The mucus is here in too small a proportion, 

and not intimately mixed, to occasion disguise. 

3. In the broaebitis, or inflammatory affection of the air iaUifiam- 

tubes 
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tubeK, <he rneinbrune remainini^ cntirt*, attendini^ various 
diseases, e. the measles, a fever with a cold, various con- 
tinued fevers, an expectoration of thin rreaiplike matter 
occurs, at rtrst gradually, but at last in great (piantities, con- 
tinuing for a week or more. Although mucu^ is usually 
coughed up with this piiriform subistsince, the two things 
generally rt'inaiii in distinetly large masses, With little skill 
the opaque or puriform, fluid may be collecteil separatt ly 
from the mucous matter. It will be found to ronsist almost 


purely of ibe three essentia! constituenis of pu.>s (Stci, Vil, 
1,) there beingseldom ^ny adventitious bun^tances. 

Muco-puru- 4. Muco-pqrulcnt, pr com mixed exptctorau d matter. 

lent matter. This kind is perhaps of the most frequent orcunentv. It is 
that which many physicians know not how to designate, some 
consider it to be fins, and others to be mucous matter. Tiqs 
contrariety of opinion arises from the want pf definite noiions 
pf pus and mueps. Hence the parties are not able to 
perceive, that in this kind of sputum exist many of the pro- 
perties of pus, and also of mucus. 1 have described it in 
niy former paper on expectorated matter. Phil.Truns. 1809, 
P. II, p. 3I7*» under the denomination of opaque ropy 
matter t the third kind. 1 fuel iiu degradation in flciding it 
necessary to confess, that a better acquaintance with the 
properties of pus has taught me, that 1 was in un erroiir, in 
considering this kind of expectorated matter to dilfcr from 
other sorts merely in ^ he proportion, and pot in the kiods, of 
constituent parts. It now appears that the sputum inqiics-^ 
tion possesses such properties as might be predicted to exist, 
from the known properties of pus and mucus separately, in 
case these two substances should be intimately commixed. 
Accordingly, the opacity; the straw colour; the greater 
density than mucus; the great gloi>nlarity under the micro- 
scope; the greater proportion of residue on evaporation to 
dryness, than from mucus ; the milky liquid on heating this 
matter; the milkiness on agitation in cold water ; are proT 
perties of pus. But the great viscidity, yet not increased by 
peutrul salts; the less opacity than pqs; the less globularity 
than pus; the smaller porprotion of exsiccated residue than 


• Journal, vul. XXV, p. 2 19. 


from 
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from pus; the moistures or jjreater moisture on the ex- 
posure of the brittle residue to air, than from that of pus ; 
the more difficult diHusibility through cold water, and less 
degree of milkine^s than from pus: the great proportion of • 
leafy or fibrous masses on agitation in a very large quantity 
of cold water; the speedy putrcscency; are properties of 
mucus. The inode of coagulation by caloric at l 60 °and 
upwards is such as might be expected from the commixture, 
wiz: in large masses of enrd in a milky liquid, instead of into 
one uniform mass like pus, or into small curdy masses in a 
very large proportion of a whey coloured liquid, like mucous 
sputum. Thick pus affords on evaporation to brittleness, ) 
or \ nsidne; and transparent sputum of the consiutence of 
jelly, gives about or vV of such residue: hut this opaque 
matter under inquiry, affords -j-V tt of brittle residue, ac- 
cording to the proportion of the two substances. I could 
not separate the supposed pus and mucus from one another, 
to exhibit them distinctly by water, or by any other means, 
on account, as I conceive, of the intimate diHusion through 
one another, and their mutual cohesion, l^ut on evaporating 
the milky water, produced by agitating this sputum in it, or 
by letting it stand to collect the sediment, little else besides 
a mere congeries of globules seen under the microscope was 
thus obtained. For the same reason, on standing, a serous 
liquid like that of pus (Sect. VII, 1) does not separate, or 
only partially, from the opaque part, so as to render it pos* 
sible by ablution, to collect this coagiilable liquid like that 
of pus : and the greater proportion of water, belonging to 
the mucus, occasions the coagulation by caloric, to afford 
only a milky liquid, instead of a uniform mass of curd. 

This kind of sputum, consistently with the phenomena. From secretion 
must be produced by secretion from the bronchial membrane ^ 

in its entire state, and not by ulceration or abscess. For it is 
secreted in many cases, at the rate of a pint or more in each 
^4 hours, for weeks and months suc<*essively, and for 20 or 
more successive winters. Also many persons recover their 
good health after this secretion, and it is the usual termination 
favourably of pneumonia, bronchitis, &c. It is produced by 
any disease of great irritation of the lungs; as 1 have found 

from 
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Broken wind, from ossincation of the bronchial or yjulmonary arteries: from- 
calculi; from broken wind^ or rupture oFair cetls^ Scc»* 
Secreted in It is secreted also in consequence of irritation of the bron- 

oiher Uses, chial membraue bv tubercles, votnicce, water in the cavities of 
and from the i ‘ « j—” . ^ • 

OiAse. the chest, &c. The same kind of matter is secreted from the 

nose oil tbe.deciuie of a caiimou severe coryza in many cases. 
Sometime-^ in- 1* appears then, that this kind of matter is h symptom of the 

d»catewUaih, ruoBt fatal, as well a« harmless diseases — it is a sYmy>lom in 
sometimes re- . * 

covery. case of the pru;>resb at disease to death, and in another 

of the termination in health, I ly being seemingly a ciitical 
ditcliarge. Perhaps, if these facts had been observed and 
* considered, iiunierons mistakes in prosjnostics would have 

been avoided, and lictter piactice have been employed ; be- 
cause tlie nature of diseases would have been rightly under- 
stood. From this representation it is plain, that a just opinion 
cannot be given merely from the examination of the sputum, 
without considering the disease by which it is produced, or of 
which it is a s) inptoni. 

The proportion must also be considered of the pus and 
mucus in sputum : it may be estimated, by attending to the 
properties of each, as above stated. 

Secretion of Such a compound as the yiresent scvircely is produced in 
ii)un>-|>iou- other part, but in the bronchial, and mucous membrane 

lent DiAUer. • r » 

of the nose, because of the abundant sicretion of mucus 
from these membranes. And when it is conceived, that both 
pus and oiucds are secreted in a limpid state, from the fame 
or at least contiguous organs, where they first intimately 
commix, and then become inspi^fsated ; it will appear reason- 
able, that they cannot be readily, or at all completely sepa- 
rated again from one auortier. There is indeed, in these 
cases, no necessity for the admission of tlie secretion of the 
limpid huid of pus of abscesses (Sect. Vll, 1) ; for it a|i- 
pears to me not unjust to consider mucus to be nothing 
more than the serum of blood, altered in its composition 
and proportion of water, so as to produce a viscid texture. 
The secretory organs ofthe mucous membrane, bj virtue of 
their |)eculiar power, separate from the blood, in health. 


* I ^eltere this state of Uie lungs to have been first ascertained in 
' broken winded iiorses, by Mr. Coloiao. 


the 
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the mucus as above with gome globules, and also a 
small proportion of the self-coagulable lymph ; which ap- 
pears, on agitating mucus in a large proportion of cold 
water, ilk the form of leafy and tibroiis masses*. The same 
secreioiy organs, it is easily conceivable, may, in a diseased 
staie, be excited to ^separate also selt-coagulable mutter 
from the blood,,. with more globules, in such a state as to 
become pus. Hence, such a commixture of the two sub- 
stances must correspond to the opaque, viscid, expectorated 
sputum, of which 1 am writing. 

If I thought farther reasoning proper, it would be mani- 
fest, that all the phenomma, both in health and disease, be- 
lotiging to the vai lous kiiKi:^ of sputum, consist with the 
theory above delivered. 


VI. 

Description of a Tachometer^ or an Instrument to ascertain 
the Velocitiis of Machinery \ by Mr. Bryan Donkin, of 
Fort Place, Bermandseyf. 

In the employment of machinery it is evidently of great Advantagcoui^ 
importance, to be provided with au easy and ready method 
for discoveiing at ail time.s, whether the motion of the ma'dune^. 
machine is quicker or slower than wlmt is known to be best 
adapted for the obj< ct in view. This advantage, it is hoped, 
may be derived from the tacliometer ; foi* U is an instru- 
ment wiiich requires only to be adjusted once for all to any 
particular machine, and then it will always tie ready with- 
out the help of calculation or of a time-piece, to indicate in- 
stantly upon inspection the slightest excess or defect in the 
actual velocity. 

• A front view of the tachometer is represented in 6g. 1, An instrument 
and a side view in fig. 2, of PI, III. X \ Z, fig. 1, is 
vertical section of a wooden cup, made of box, which is ^ * 

• Serum of blood appears ulway-; to contain self coagulaWe lytnph, 
which is deposited on standing ; and this 0 f>pcarance led Gaber, Pniigie, 
and Cullen, rnto the erroneous opinion of this deposit being pus itself, 

*1* Trans, of the Soc. of Arts, vol* XXVIII, p. 185. The gold medal • 
was voted to Mf. Donkin for this myeiition. 


drawn 
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drnwn in ele\ation at X, ‘2. Tlu* whiter parts of the 
section, in hg. 1, represent what is solids and the dark parts 
what is hollow. This cup is filled with mtrcnry tip to the 
level L Lj fig. 1. Into the mercury is immersed the lower 
part of the upright glass tube A 15, whicli is filled with co- 
loured spirits of wine, and open at both ends, so that some 
of the mercury in tlie cup enters at the lower orifice, and 
when every thing is at rest, supports a long column of spi- 
rits, as represented in the figure. The bottom of the cup is 
fastened by a screw to a short vertical spnndlc U, so that 
when the spindle is whirled round, the cup, (the figure of 
wliich is a solid of revolution) revolves at the same time 
round its axis, which coincides with that of the spindle. 

In consequence of this rotation, the mercury in the cup 
acquires a centrifugal force, by which irs particles are 
thrown outwards, and that with the greater intensity, ac- 
cording as they are more distant from the axis, and accord- 
ing as the angular velocity is greater. Hence, on account 
of its fluidity, the mercury rises higher and higher as it re- 
cedes from tiie axis, and consequently sinks in the middle 
of the cup ; this elevation at the sides, and consequent 
depression in the middle, increasing always with the velo- 
city of rotation. Now the mercury in the lube, though it 
does not revolve with the cup, cannot continue higher than 
the mercury immediately surrounding it, nor indeed so 
high, on account of the superincumbent column of spirits. 
Thus the mercury in the tube will sink, and consequently 
the spirits also ; but as that part of the tube which is 
within the cup is much wider than the part above it, the 
depression of the spirits will he much greater than that of 
the mercury, being in the same proportion in which the 
square of the larger diameter exceeds the square of the 
amaller. 

Let us now suppose, that, by means of a cord passing 
round a small pulley F, and the wheel G, or H, or in any 
other convenient way, the spindle D is connected witli the 
machine, the velocity of which is to be ascertained. In 
forming this connection, we must be careful to arrange 
matters so, that, when the machine is moving at its quickest 
rate, the angular velocity of the cup shall not be so great 



DESCRIPTION OF A TACHOMETER. 


123 


as to depre^^s the spirits below C into the wider part of the 
tube. We are also, as iu the figure, to have a scale of 
inches and tenths applied to A C, the upper and narrower 
part of the tube, the numeratioii being carried downward 
from zero, which is to be placed at the point to which the 
column of spirits rises when the cnp is at rest. 

1'nen the instrument will be adjusted, if we mark on the 
scale the point to which the column of spirits is depressedt 
when ttie machine is moving with the velocity required. 

But, as iu many cases, and particular!) in steain*engines, 
there is u continued oscillution of velocity, in these cases 
we have to note the two points oetween which the column 
oscillates during tiie most advantageous movement of the 
machine. 

Here it is proper to observe, that the height of the co- Correction for 
lumn of spirits will vary with the temperature, when other 
circumstances are the same. On this acx‘onnt the scale 
ought to be movable; so that, by slipping it upwards or 
downwards, the zero may be placed at the point to which 
the column reaches when the cup is at rest; and thus the 
instrument may be adjusted to the particular temperature 
with the utmost facility, and with sufficient precision. The 
essential parts of the tachometer have now been mentioned, 
as well us the method ot adjustment ; but certain circum- 
stances remain to be stated. 

The form of the cup is adapted to render a smaller quan- 
tity of nie'cury sufficient, than what must have been em- 
ployed either with a cylindrical or hemispherical vessel. 

In every case two pret auiions are necessary to be observed Precautions* 
First, That, when the cup is revolving with its greatest ve- 
locity, the mercury in the middle shall not sink so low as to 
allow any of the spirits in the tube to escape from the 
lower orifice; and that the mercury, when most distant 
from the axis, shall not be thrown out of the cup. Secondly, 

That, when the cup is at rest, the mercury shall rise so high 
above the lower end of the tube, that it may support a 
column of spirits of the proper length. 

Mow in order that the quantity of mercury, consistent 
with these conditions, may be reduced to its minimum, it is 
ue^essary — first, that if M M, fig. 1, is the level of the merv 

cury 
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cury at thfe axis wlien the cup is revolving with the greatest 
velocity, the upper, part M lM X Y of the should he of 
^ftuch a form, as to have the sides covered only with a thin 
Sim of the fluid; and secondly, that for the purpose of 
jralstng the siuall quautity of rhercury to the level L L, 
which may support a proper height of spirits when the cup* 
is* at rest;, the caviiy of the cup should be in a great rnea» 
sore occupied by the block "K K» having a cylindricul [it-r- 
» l^orAtion in the middle of it for the icninersion of the tube, 
and leaving sufficient room within dind around it for ll.e 
ihefcury to naove freely both along the sides of the lube 
of the vesse L 

The block K K is preserved in its prt*;>er position in the 
cup 0^ vessel X Y Z, by miaus of three narrow projecting 
slips or vibs placed at eqiial <li., lances round it, and h kept 
from rising or floating upon 'iLe mercury by two or three 
small iron or steel pins inserted irh> the underside of the 
cover, near the aperture thrOiTgli v hich the tube passes* ' 
Form of the ft would be extremely difficuli, l.( 7.c‘ver, nor is it by any 

means important, to give to the cup llu; exact form, which 
would reduce the quantity of mercury to its minimum ; but 
w'e shall have^« sufficient approximation, which may be 
executed with great precision, if the part of the cup above 
SI ISf is made a parabolic conoid, the vertex of the gene- 
rating fiarabola being at that point of the axis to which the 
mercury sinks at its lowest depression, and the dimensions 
of the parabola being determined in the following manner : 
Let V G, figi 3, Vepresent the ax»6 of the cup, and V the 
point, to which the mercury sinks at its lowest depression ; 
at any pbihVGr above V, draw G H perpendicular to V G ; 
let « Vte tnej^nmber of revoliltions, which the cup is to per- 
form ill 1" ^ Its quickert morion; let 0 be the number of ‘ 
^y would describe in with 

tWveJbcity;Wgujr€d ^ falling f/om fist, through a height 

parabola 

«, V G 
;up has a 

. - - ^ it/ an 

which would take place'vritb a very m^lrate velociiy 


to jbedeteVepm^is’ v\%t its verti 
f# itv axi^ qnd GrH for its ovtfinate at <5*^ The t 
lid to prevent the inemoir fjrdm Iminfg "thrown oat 
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of rotation > uat<»s the bides were raised to an ioeO|yFefKleDl 
height ; but the by obstructing the elevation the 
sides of the cap, will dioiinish the depresMon In tW ini^le« < 
and consequently the depression of spirits fo fhe tEbet o|i 
this account a cavity if formed in the bimtk immedjatefjr 
above the level L L, wb«)re the mercury stands when^the 
cup IS at rest ; and thus a receptacle is givtn to the fluid 
which would otherwise disturb the centrifugal force, and 
impair the sensibility of the instrument* 

It will be observed, that the lower orifice of the tube is 
turned upwarrls. By t|fia means, after the lobe hjss 
tilled with spirits by suction, and its upper arl|ice atppped 
with the linger, it ma]^ easily be convOyafl to the cup and 
immersed in the quicksilver without any danger of 
spirits escaping, a circumstance which otherwicMt it would be 
be extremely difficult tq prevent, bince no part of the tnba 
can be made capillary, CQhsisteutly with that free passage to 
the iiuidb, which is ebseutially necessary to the operation of 
the inbtriiineot. 

We have next to attend to the method of putting the Mcthcid of set- 
tachometer in motion, whenever we wish to hapsfiiine the ve- 

siruincnv in 

locity of the machine. The pulley F, which is continually motioo, 
whtriing during the motion of the machine, has no cdhnetS 
tion whatever with fhe cup, so long as the lever Q R is left 
to itself. But whes tbta lever is raised, the holldw cone T, 
which is attached to the pulley and whirls along with it, is 
also raised, and embvidng a solid cone on tbeapindie of the 
cup, couimunicates^be rotation by friction* When our ob« 
servation is made, wc have only to allow the lev^^ drop by 
its own weight, and the two cones will bo dieeti|aged» and 
the cup remam at rest. « 

The fever Q R is ooqnected by a vertidfl rod tp another 
lever having at the «ic$remity S a vak% >wbeu 

the lever ^ BajfMedl uM^he mptiotb 4s 

Uffed^up Irom 8m t)^ af Ifet tube^ qooafeqdlEit m biaten* 

Jo, lir tuM .til,, of »V« ^ 

hand, when the lever Q H falls, and the cop is at last, the 
valve at S closes the Itube, and preveula the spirits from 
bmng wasted by evaporation* ^ ^ 

Jtt is lastly id be remarkadi that both the sensibility and Incraaseoftlre 
* the 
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MO0B OF CONFEYINO INtEtLlGENCE. 

the range of the instrument may be infinitely increases! i 
for, on the one hand, by enlarging the proportion between 
the diameters of the w ide and narrow parts of the tube, we 
enlarge in a much higher firoportion the extcHt of s^ale 
corresponding to any given variation of velocity ; and on the 
other hand, by deepening the cup so as to admit wlien it 
is at rest a greater height of mercury above the lower end 
of the tube, we lengthen the col. » run of spirits which the 
mercury can support, and conscqiientiv enlarge the velo- 
city, which, with any given seiislbility of the instrument, is 
requisite to depress the spirits to the bottom of the scale. 
Hence the tachometer is capable of being employed in very 
delicate philosophical experiments, more especially as a scale 
might be applied to it, indicating equal increments of ve- 
locity. But in the present account it is merely intended to 
state how it may be adapted to detect in machinery every 
deviation from the most advantageous movement. 


VII. 

Mode of conveying Intelligence from a reconnoitring 
party. In a Letter from a Correspondent, 

To W. NICHOLSON, Esq. 

SIR, 

I Herewith send you « model, which I denominate a Hip* 
pograpk, and which appears to me likely to be of use in the 
inarch of troops, &c. 

It may consist of any number of men and officers, but I 
concei\e an officer and six men quire sufficient. The use it 
seems most adapted to is, when a mountain or high ground 
is in front, and it is wished by the commanding officer to 
know what may be on the other side, by dispatching such a 
number of men intelligence can be at once conveyed by 
changing the front of one or more men to express numbers, 
or permanent signals, as agreed on, as the boards of a tele- 
graph; and by tbe officer placing himself on cither flank, 
centre, or rear, the numbers would be quadrupled. 1 know 

by 
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by experience it may be distinguished at a great distance; 
Should you think this worthy of notice^ it will be a satis- 
faction to» 

Sir, your obedient servant, 

August^ IBII. 11. 1. B. 

The model consists of little tin casts of six horse soldiers 
and one officer, see PL III, tig. 4. These are placed on a 
slip of wood, and each is movable on a pivot, so that it may 
be turned into any position. 


VIII. 

Description of a Machine for separating Iron Filings from 
their Mixture with other Metals : by iWr. J. D. Ross, 

Princes Street ^ Soho*» 

SIR. 

I Hope you will be pleased to lay before the gentlemen Machios for 
of the Society of Arts &c. the model of u machine, which 1 separating lion 
have invented to separate iron-filings, turnings, &c., from 
those of brass or finer metals, in place of the slow and tedi- 
ous process hitherto employed, which is by a common 
magnet held in the hand. By my invention many magnets 
may now be employed at once, combined and attached to a 
machine on a large scale. The magnetic hammers are so 
contrived as to take up the iron-filings from the mixture of 
them with other filings, or metallic particles, placed in the 
trays or end boxes, and drop them into the receiving box 
in the centre, which is effected by the alternate motion of a 
winch-handle, working the two magnetic hammers placed 
at two angles of a quadrant or anchor. In proportion to 
the power of the magnets, and to the force of the blow 
given by the hammers, a great quantity of iron is separated 
from the brass, by the alternate motion, and dropped into 
the receiver placed in the centre of the machine. 

i have shown the model to persons engaged in various 

* Trans, of the Soc. of Area, &c., voI./XXVlII, p. S06. Five guiv ^ 
wore voted to Mr. Ross lor thu invention. 


metallic 
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i^t«IKc workb*. who give me great enrourMefbtat by their 
■tgl^vres aitd sanctmiit aqd, I ^)>e it wiU a{t4t wi<b the 
9MS^*e approbaMeii. ‘ • 

end hdmUe wirant, 

J.D.|10SS. 


to Jffft ^aehhie Jbr ttportOrng Iron 

V m m tfim tkm ot/ier lUftals, Fig*, l tmd S, 

PblV.' - ' 

l>eferiptk>n ^ ^ tif brassp and B a handle upon the end of il : 

the luachme. ^ ^ braes in form of an anchor^ at each tnd of 

lalllcii a maj^net is |Sxed> in tine manner shown 

di jSlJg" ^hithe ardi of the auohor» and d a piece of 

IbwM vh hole through it to receive the legs e e of the 

winch is fined to ti>e avob by a screw tapped into 
iho afcht The anchor is mounted upon the pivots of the 
ants A* in a fiame E» which encloses it; On ^he outside of 
the frame are two blocks^of woodi FF» hi each of which a 
hollow or tray is formed to receive the filings which aie 
to be separated from the iron they eontain in these hollows. 
Its mode of The magnets fixed at the ends of the anchor strike upon the 
operauon. filings, and select, by ihe magnetic atti action, all the irou 
among them; the anchor is then turncfd over by the handle 
B, and the opposite magnet 8tr5ke<» in the ptbei hollow F. 
At this time the other magnet is just over the bxis> and by 
the )erk of its opposite striking the block F, the iton<*fihngs 
are shakin ofi, and fall dkwn on the bottom of the fiame, 
or recti ven la thfs tukiftaer tha" baadht betng mo\ed 
backwards and ibrnUrds^ sIlikiAi alternately m 

the two blocks F ; and ^ time^lhat one btnkes, 

tbeop|)Mieis olharMfromlbi? {roH nims picked up by the 
fhock. ascfe^^ofllfili^bperd to ppreeut the Uliugs 
bgilil^ttMiltered. * 

t * * 

diM|||#VNW Bw»\ w, 

iMMtottV ^ «|i»cbiiwt)r «rjnnvne Umut^g-, &<;,, fmm tboM 

of bnss or finer metals, as llkelj to prove extiemely usefttl m v<.iioui 
* Vruiefaes of Workort m metal . 
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IX. 

^ 4 ^€w Mtihod of oonsirueting Sash Wiwiows^ 90 os Vj bo 
cteoued or repaired wifkoui the memUp of any Person 
going on the ouHide of the House : by Qt. AlAMOAtts* iVb. 

15 » Cedt CourtfSu MurtuCs Lm^* 

SIR. 

JLn coDsequenee of tbe ntunerotit occtdeots. which oOcar Accident? 
from cleaning and painting the outside of windows, 1 beg 
leave to submit to the inspection of the Society 0 model of quenu 
a soKh-window, which, if ft meets their approbation, and be-* 
comes generally adopted, will, I think, sare the life of 
many a fellow-*creature ; because the present mode of cleaD'^ 

Hig or painting tbe outside of windows b generally done by 
persons leaning out of the window, or getting upon a plank, 
or some other conventence made for the purpose, and pro- 
jecting on the outside of the house ; hence, from careless- 
itess and inattention, many fatal accidents have oecutred, 
and the services of many persons lost to their families and 
tbe pttblic« One instance of this kind happened about 
three weeks ago to a linm, who wws standing on a board 
cleaning the outside of w window, when, the board giving 
vray, as frequently happens, the man was precipitated, and 
impaled upon tbe Spikes of the iron pales, which enclosed 
the area below, whence he was comve^^ed to the hospital 
with no hopes of recovery. This unhappy man, I was in- 
formed, had a large family depending upon him for sub- 
sistence. I was so shocked with the circumstance, that I 
was not easy till I had made the model, which t thought 
would be tbe means of preventing similar accidents. This 
model I beg leave to lay before the Society, and if it should Cotitrivsncs w 
be so fortunate as to meet with their encouragement, 1 will P«^'***^ 
receive any donation from them wHh thankfulness, and 
have no doubt that it will be found to possess many ac}« 
vantages. In appearance it resemUeaa common sail^ 'and 
the upper or lower sheet may be moved up and do^ in a 

O Traps, of the Soe. of Arts, &c.. vol. pA 80^. Fifteen 

guineas were voted to Mr Marshall. ' . 

Vol. XXX^Oct. 1811 . X limilar 
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similar manner; beside which, by pushintr two small sprinp^s 
back in the upper sheet, and at the same time pullinp^ the 
sash inwards, you may turn the outside of the sash towards 
you, into the room, so that it may be easily painted, glazed, 
or cleaned b)’ a person standing within the room, without 
the necessity of removing the slips or headings, by doing 
which, in the common mode, the ghi^s is frequently 
broken and the beads lost, left loose, or mismatched, and a 
considerable expense incurred. By turning the lower sash 
of my invention in a horizontal or inclining direction, yon 
can look into the street without beiiig wet in rainy weather, 
or the rain driving into the room and damaging the furni- 
ture. Old windows may be altered to act upon this princi- 
expense of twelve shillings per window ; and new 
sashts. sashes and frames may be thus made for only six shillings 

more than the common price. 

1 remain, Sir, 

Your obedient humble Servant, 
C.EORGE MARSHALL. 


Another ad- 
vantage. 


The expen^ic 


Reference to the DeUneaihn of Mr, MarshaWs Window^ 
Sash, fig. 3, PI. JV. 

r.xplanationof A A represents the window-frame; BB the lower, and 
the plate. Q Q tJjg upper sash. The frame A A is tilted with grooves, 
W'eights, and pullies, in the 'usual manner; the tillets on 
the sash, which enter the grooves, are not made in the same 
piece with the sash-frame, but fastened thereto by pivots 
about the middle of the sash ; upon these pivots the sash can 
be turned as at C C, so as to get at the outside without 
disturbing the fillets or grooves; when the sash is placed 
vertically, as at B B, two spring-catches at a o shoot into 
and take hold of the sliding fillets, so that in this state the 
sash slides, up or down in the usual manner ; but it can be 
immediately released, and turned inside out, by pushing 
back the springs, and at the same time pulling the sash in- 
wards; this turns the outside towards the room, so that the 
sash may easily be painted, glazed, or cleaned on th^ out- 
side by a person within the room,, without removing the 
c beads, which confine the sash to slide up and down verti- 
cally ; in the common way theso^ beads are frequently broken 

or 
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or misplaced, and cause considerable trouble by being 
aJways loose. By iticlining the sash on its pivots, the highest 
point being within the room, the window may be left open • 

i ti the most severe rain without danger ofany entering the room, 
and a person may look out into the street without being wet. 


X. 

Observations on the peculiar Appearances of those Meteors 
commonly called Shooting Stars* In a Letter from Tuo- 
II AS Forster, Esq* 

To W. NICHOLSON, Esq. 

Sill, 

(D^NCE more I trouble you with some meteorological ob- Pciuliaritv in 
servalions, which, if you think worthy, 1 shall be obliged sJ^ie ofilie at- 
you to insert in your next. In a former number of your inusphere. 
Journal 1 noticed an apparent peculiarity in the electric 
slate of the atmosphere, during which the action of Mr. De 
Luc’s aerial electroi^cope was very irregular. The principal 
circumstances, which characterised such a state of the at- 
mospherk'al electricity, were the continual appearance of 
the cirrus cloud, which, like Proteus, was for ever changing 
Its shape, and presenting itself to theeye under new hgures; 
file prevalence of strong easterly and. variable winds; and 
dry air. Among other circumstances 1 remarked the ap- 
pearance of numerous small meteors, or falling stars as they 
are commonly called, during the night. 

The same kind ot weather has returned again this autumn, Smiibrappeai- 
raarked bv similar circuinslunces, and the sniail meteors have 

!_• 1 • cuning. 

again been numerous. On this last circumstance Id well par- 
ticularly ; for I have observed, that these meteors vary very Shooting stare 
considerably in appearance according to the kind of weather d*ttererit 
which prevails. Those which I have alluded to, and which *^**®*^‘*'^‘^®*'' 
are usually seen during the prevalence of clear dry weather 
and easterly winds, are small, they shoot along very rij- 
pidly, and leave little or no train behind them; they have 
so much the colour and general appearance of the stars, that 
they have hence received their vulgar appellation. Si- * 

K 2 uiilar 
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Some of a pe- 
culiar a p]>ear- 
ancc noiired. 


These have 
been seen only 
in the clear in- 
tervals of 
s-howery wea- 
ther, follow ^‘(1 
hy hiph winds. 

Alluded VO by 


A stationary 


xnilar to these are those which are common in clear frostj 
winter nights. Larger ones than these generally attend 
wa,rni^ summer evenings, particularly when cirro^cvmulus 
and thunder clouds abound*, with easterly winds. On the 
1 0th of last month, a showery day with northerly wind was 
followed by a very clear night abounding with small me- 
teors, but they were of a very peculiar and unusual kind, 
being of a blueisb white colour, like the burning of phos- 
phorus, and they left long trains behind them, of the same 
colour, which lasted for two or three seconds after their ex- 
tinction. f suppose in the space of an hour I saw above 
thirty of them, but they were uM of this kind, and left the 
long white tails, which remained for some seconds in the 
tract in which the stars had gone. 

I'hesekind ofmeteors arc strikingly different from the com- 
mon kind noticed above; 1 huie sometimes seen them be- 
fore, but it has always been in llie clear intervals of showery 
weather, previous to the occiirrence of high wind: it wus 
probably this sort of meteor to which Virgil alluded as a 
prognostic of windy weather. 

Scepe etiam Stellas, ventoimpendente, videbis 

Prc:?cipites coelo lain, rioctiaque per unibram 

Flammaruni longos a tergo albescere tractus. 

Georg lih. i, v . SCu. 

On the evening of the ^5th of last June 1 saw a meteor, 
which was a perfectly stationary acceusion, and lasted 
scarcely a second ; it was followed by many days of damp 
rainy weather. 

1 wish that Meteorologists would note down the peculia- 
rities observable in meteors in ilietr monthly journals. 

I shall conclude by observing, that, if these considerations 
should appear trifling and frivolous to any of your readers, 
it must be remembered, that it is only by accurate and re- 
peated observation of a multitude of phenomena, that the 
science of meteorology can be brought to any degree of per- 
fection. 

I remain, Sir, jrours &c. 

Clapton, Sept, the iBth, THOMAS FORSTER. 

1811. 

*1 do not allude to those very large meteors, which occasionally ap- 
fjcar : Such for example, as that seen in August, 17S3. 

XL 
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XI. 

On the Composition of Zeolite^ Btf James Smithsoh^ Esq* 

F.ILS*. 

JNERAL boflies bt>iiijir« m fact, native chemical pre^ Species of m\* 
parntionsy porfectly analogous to those of the ^‘‘boratory of 
art, It IS only by chemical means, that their species can be only by cho> 
ascertiirned with any degree oi* certainty, especially under 
all i!ie variations of mechanical state and intinifite admiz- 
turt aitn each otlicr, to which ^hey are subject. 

And arco; dingly, we see those methods, which profess to 
supersede the necessity of chemistry in mineralogy, and to 
decide upon the species of it by other means than hers, yet 
bring an unavoidable tribute of hoiuuge to her superior 
powers, by turning to her for a solution of the difficulties, 
which continually arise to them ; and to obtain firm grounds 
to relinquish or adopt the conclusions, to which tlie princi- 
ples they employ lead them. 

Zeolite and iiatrolite have been universally admitted to be Zeolite and na* 
species distinct from each other, from Mr. Klaproth having 
discovered a considerable quantity of soda and no lime, in tinct species, 
the composition of the latter, while Mr. Vauquelin had not 
found any |K>rtion of either of the fixed alkalis, but a consi- 
deinUe one of lime; in his analysis of zeolitef. 

The natrolite has been lately diet with under a regular 
crystalline form, and this form appears to be perfectly si- 
milar to that of zeolite ; but Mr. Haiiy has not judged him- 
self warranted by , this circumstance, to consider these two 
bodies as of the same species, because zeolite, he says, 

** does not contain an atom of soda:^.** 

1 had many years ago found soda in what I considered to Sodafounain 
be zeolites, which I had collected in the island of Staffa, 
having formed Glauber’s salt treating them with solphu- ’ 

ric acid ; and I have since repeatedly ascertained the pre- 
sence of the same principle in similar stones from various 

• rhiJ Tranfc. for IBII, p. 171. f Jourqal ties Miaes, No. XLl V. 

X Journal dcs Mines, No. CL, Jain 1^9, p. 468. * 
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other plnres; and Dr. Hutton and Dr. Kennedy had like- 
%vise detected soda in bodies, to \\hich they gave the name 
of zeolite. 

bufc .'ir iden- 'p',, ^ however, no certainty, that the siibiects of any 

titv w/.h . « , *’ I nvt 

nie^o these experiments were of the same nature as what Mr. 

fypoi)(,i a^cer- Vanqnelin had examined, were of that species which Mr. 

Uined. rj - 

Hauy calls mesotype. 

A Ms*. Haiiy was so obliging as to send me lately sosne spe- 

clnieus of m nera!s. 'Hieie hapijmed to be among them a 
cluster of zeolite in rechin j^niar tetrahedral prisms, tenui- 
nated by obtuse tetrahedral pyramid-i, the faces of wliicii 
coincided with those of the prism. These crystals were of 
a considerable size, and perfectly homogeneous, and labelled 
bv himstlf “ ptf rami Ice du ihpart. du Putj de 

Domed'" I availed inysclf of this vc ry favouniMe opportu- 
nity, to ascertain whether the luesotype of j\Ir. H.'uy and 
iiatrohle did or did not differ in their composition, and the 
results of the experiaients have been entirely unfavourable 
to their separation, as the following account of them wiil 
show. 


This zeolite, 10 grains of this zeolite being kept red hot for five mi- 
analj^t ] ' * notes lost 0*75 of a grain, and beeatne opaepte and friable. 1 n 
a sct onci experiment, 10 grams, being exposed for 10 mi- 
mitcs to a stronger tire, lo-l 0*^5 of a grain, and consohdaleJ 
into a hard transpaieiil state. 

10 guniis of tl»iszet>lite, which had not been healed, were 
reduced to a tine liowcer, and dilulcd muiiatic acid poured 
upon it. On ->tanding some hours, without any applicutiou 
of hea:, the zetdile eiitiiely dissolved, aud some hours ufUM*, 
the solution became aje'ly: this jelly was evaporaied to a 
dry itate, and tf.en niatle led hot, 

Water was repeatedly poured on this ignited matter, till 
liolhing more could be extracted from it. Tills solution was 
gently evaporated to a dry slate, and this residuum made 
bliglitly red hot. it then weighed 3*15 grams. Jt was wiw-p 
riale of soda* 

The solution of this muriate of soda, being tried witli so- 
lutions of carbonate of animoiiia and oxalic acid, did not 
• ftiiord the least precipitatei which would have happened 

had 
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had the zeolite contained any lime, as the muriate of lime* 
would not have been decomposed by the igintion. 

The remaining matter, from which this muriate of soda • 
had been extracted, was repeatedly digested with marine 
acid, till all that was soluble was dissolved. What remained 
was silica, and, after being made red hot, weighed 4*9 grains. 

The muriatic solution, x^hich had been decanted off from 
the silira, was exhaled to a dry state, and tije matter left 
made led hot. Jt was alumina. 

To fli^cover whether any magnesia was contained among 
th is aluminti, it was dissol\od in sulphuric acid, the solution 
evaporated to a diy state, and ignited. Water did exlKict 
some saline mutter from this ignited alumina, hut it had 
not at all the ap[>eurunce of sul|ihate of magnesia, and 
proved to be some sulphate <d' aluiuiiiH, which had escaped 
decomjiosition, for on an addition of sulphate of ammonia 
to it, it produced crystals of compound sulphate of alumi- 
na and acnrnoiiia, in regular uctahedrom^^. 

This alum and alumiiiu were again mixed and digested 
in ammonia, and liie whole dried ami made red hot. The 
alumina left weighed 3M gruiuii. 

Being suspected to contain still some sulphuric acid, this 
alumina was dissob. ed in nitric acid, and an exi'ess of ace- 
tate of barytes added. A precipitate of sulphate of barytes 
fell, which after being edulcorated and made red hot, 
weighed I *"2 grains. If we admit ■} of sulphate of l>aryte> to 
be ‘‘ulpliuric acid, the quantity of the alumina will be 
:::: 3- 1 — 0*4 n 2*7 grains. 

From the experiments of Dr. Marcetf, it appears, that 
3*15 gmins of muriate of soda afford 1*7 gram of s>o(ia. 

Hence, according to the foregoing experiments, the 10 component 


grains of zeolite analysed consisted of pairs. 

Silica 4*90 

Alumina 2*70 

Soda 1-70 

Ice-*-* 0*95 


10*25 

* These names are retaincil for the present, as beinft ramili.ir, thoup: h 
since Mr. Dav^N nnportar'. discovery of I he nature of wlia* wa.‘ called 
oximurUt cacid, the snbNtances. to which they are applied, arc known not • 
to be salts, but metahic compounds aiialogou!» U! oxide» 

* riiil. Trans. 1S07 ; or Journal, voU XX, p. 30, 
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As these experiments had been undertaken more for the 
purpose of ascerteining the nature of ;he component parts 
of this zeolite than their proportions, the object of them was 
considered as accomplisbed« although perfect accuracy « in 
the latter respect had not been attained, apd which, indeed, 
the analysis we possess of natroUte by the illustrious chemist 
of Berlin renders unnecessary. 

1 am induced to prefer the name of zeolite for this spe- 
cies of stone, to any other name, from an unwillingness to 
obliterate entirely from the nomenclature of mineralogVi 
while arlntrary names are retained in it, all trace of one of 
the disc overies of the greatest mineralogist who has yet ap« 
peered ; and which, at the time it was made, was considered 
a^yOnd was, a very considerable one, being the first addition 
of an earthy species, ip^de by scientific means, to those et« 
tablished imipemorialiy by miners apd lapidaries, and hence 
having, with tungsten and nickel, led the way to the great 
and brilliant extension, which mineralogy has since rc« 
ceived. And, of the several substances, which, from the 
state of science in his time, certain common qualities in- 
duced Baron Cvonstedt to associate together under the name 
of zeolite ; it is this which has been most immediately un- 
derstood as suoh, and the qualities of which have been as- 
sumed as the characteristic ones of the species. 

Indeed, 1 think* that the name imposed on a substance 
by the discoverer of it ought to be held in some degree su** 
cred, and not altered without the roost orgeot necessity for 
doing it. It is but a feeble and just retribution of respect 
for the service, which he has rendered to science. 

Professor Struve, of Lausanne, whose skill in ipmei^logy 
is well known, having mentioned to in one of hia letters, 
that, from some o^peritnents of his own, bo wos led to feoi« 
pect the existence of phosphoric acid io several stones, and 
particularly in the zeolite of Auvergoc, I* have directed my 
inquiries to this fiokit, but have not found the pdiosphoric, 
dr any other acknowledged mineral acid, in this zeolite. 

Many persons, from experiencing much difficulty iu 
comprehending the cmnbinabon together of the earths, 
have been led to suppose the existence of undiscovered 
geidt ip Btony If qaertz be itself consMeied as an 
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ocid, to whicb or^r of bodies its qimlities miich more nearly 
oasiniiltte it, thon to the earths, their composition becomes 
readily intelKgible. They will then be neutral salts, sili- • 

catei, eithet simple or compotnid. Zeolite will be a com- 
pound salt, a hydrated silicate of alumina and soda, and 
hence a compound of alumina not very dissimilar to alum. 

And topaz, the sin^lar ingredients of which, discovered by 
Mr. Klaproth, have called forth a query from the cele- 
brated Mr. VanqneKn, with regard to the mode of their ex- 
istence together*, will be likewise a compound salt, consist- 
ing of silicate of alumina, and fliiate of alumina. 

Our acquaintance with the romposition of the several 1® aseolite a hy- 
mineral substances, is yet far too inaccurate, to render it 
possible to point out with any degree of certainty the one 
of which zeolite is a hydrate, however the agreement of the 
•^wo substances in the nature of their constituent parts, and 
in their being both electrical Ly heat, directs conjecture 
towards tourmaline. 

iSf. Jmes^t P/occ, Jan. 1811. 

Addition to the Account of native Minium. 

After I had communicated to the President the account 
of the discovery of native minium, printed in the Philoso- 
phical Traiisactioos for 1806f , 1 learned, that this ore came 
from the lead mines of BreyUu in Westphalia. 


XII. 

Extract /worn n Paper emmuntcatei to the American PhUen 
aopUoniSoeietpon the Dueoverp of Palladium in a Native 
Aikya/GMi Ci>ouD> Direeior of the CVimt- 

talPromm^t tho iStit o/tl^ttUiedStalesi. 

Xn 1807 aboat 830 onoces of gold bullion were brought 

into tbc mini of tbe United State. Thw consisted of 120 

^ America. 

* Aimalcs du Museum d^Bist Nat. tome 6, p, S4. 
t See Journal, vd. XlTl, p. 127. ^ 

t AiAid. 8. Chim. Tol LXXl V, p. 99. * 


cmaU 
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fmall each stamped on one side with the arms of 

Portugal, and the inscription /jtio diu and on the 

, other with a globe. The fineness of each ingot too was 

luarkecl on it. Among these were two difi'e.ing iroin lUe 
others so much in colour, that JVl t.-iou<l prcsc rv^'d one, 
weighing 3 oz, 11 dwts, isj grs, to ouininc it. The I'ot- 
Aiu^yscd. lowing were the experiments lie 

NohUver, 1. JNitrouiunalic ncid was eiupjoytd on one pen on of the 

ingot, to iind whether it contained any and none 

was discovered. 

No metal casi- 2. Twenty four carats wore mixed with 46 carats of fine 
ly oxiddble. silv^^r^ and cupelled with lead, to separa an) uxidable 
metal that miglit be present; but iheic was no dhinnuttou 
of weight, consequently the alloy coiiiained uo metal easily 
oxidable. 

3, The fine metals of the preceding experiment wore 
flattened between rollera, and subjected to tlie action of 
pure nitiic aci<l. The silver and the native alloy mixed 
^ w^ith the gold, were dissolved by the acid, which acquired a 

deep brown red colour. The metal that remained, washed 
with pure water, and dried by the fire, weighed 22 carats 
]| gr« It had all the appearance oi line gold. 

No platina. 4. The metals not dissolved in the latter experiment were 
subjected to the action of nitromiiriutic acid. The whole 
was dissolved, except a small quantity of silver, which had 
escaped the action of the nitric acid. The solution was as- 
sayed with muriate of ammonia, and other tests, from an ex- 
pectation of finding platina, but no trace of this inelul was 
discovered. The gold thrown down was pure to ^ 

Seme other 5. Pure muriatic acid was poured into the ineiallic solu- 
tion resulting from Exp. 3, till the silver was completely 
thrown down, and the acid was in considerable excess. 
T^one of the colouring matter was precipitated Xrbm the so- 
lution, which remained red, and did not appear at all 
changed, notwithstanding the precipitation of the silver. 

From these preliminary experiments it appeared, that the 
alloy was a couqionud of ‘gold and some metal capable of re- 
sisting cu])ellalion, and soluble troth in nitric and nitro- 
Tallad.um. muriatic acids, lii adopting tfie following mode of analysis 
‘ evident 
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evident proofs of the existence of u metal possessing all the 
properties of pal lad i urn were obtained. 

I. The whole ingot was combined with twice its weight of Analyst of 
fine silver, and cupelled with lead equal in w’eight to the die whole. 
Eutxture. 

II. The cupelled metals were reduced to thin plates, and 
kept in boiling nitiic acid till the silver and palladium were 
dissolved. The deep brown red solution was decanted, and 
the remaining gold washed with distilled water, which was 
afterward mixed with the decanted solution. 

III. i*ure muriatic acid was added to the preceding solu- 
tion, till it was in excess, and nothing more fell down. The 
liquid reluming its red colour was decanted oft', and the pre- 
cipitate washed with distilled water. The waters of elutri* 
atlori were added to the decanted liquor, which then held 
nothing in sulntiou hut pulladium. 

IV. A solution of pure potasli ♦ wa? poured into the rae-^ 
tallic solution of the preceding experiment, till the whole of 
the palladium was thrown down in a hrown flocoulent pre- 
cipitate. This was wuahed with distilled water, collected on 
a Hlter, and dried. 

V. A portion of the precipitate obtained in this experi- 
ment was put into a cruciiiie without addition, and exposed 
to a heat of about liO'' of Wedgwood; when a metallic 
button of palladium was obtained of the s])cc, grav. of 
)1 041 . 

VI. Another portion of the precipitate of Exp. IV was 
mixed with black flux, and exposed to the same degree of 
heat as in the [iieceding experiment. The result was the 
same. 

A metal supposed to be palladium, thus obtained from a 
source where it was not known to exist, required to be com- palUdmro; 
pared with the palladium obtained from crude platina, to 
confirm its identity.* Comparative experiments were accord- 
iiigly made with pnissialc of mercury, fresh muriate of tin, 
and other tests. The metuis from these two sources did not 
exhibit the least diderence. 

Native gold is never found perfectly pure. Hitherto it and no other 

f was presem. 

* Carbonate of potash will not answer so well, because part of the, 
palUdiupa would remain dissolved in the carbonic acid. 

has 
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lias ala’ays been «een alloyed with silver or copper* and moat 
commonly with both* and with other metals also. Tlie 
gold time was tbe sut^ct of the preceding experiments ap- 
pears to have been alloyed with palladium alone. If it had 
been alloyed with any other metal* except silver or platina* 
the expcfriment No. II would have shown it ; and sliver 
would hove been discovered by the first experiment* and 
platina by the fourth. 


XIII. 

Analysis iha Cement of an antique ^fosaitff>und at Rome ; 

by Mr* D*Arcet 

nr HIS cement is of a yellowish white, very compact, with- 
out grains, and pretty hard. It blackens a little in the fire. 
Before calcination it effervesces briskly ; but after it has 
been calcined, nitrous acid dissolves it without evolving any 
carbonic acid. In the former case a few yellowish ilocka 
remain, and some fragments of a reddish brown colour* 
but little compact* and resembling the porous lavas* or puz- 
zolana. The yellowish flocks are destructible in the fire. 

Sulphuric acid precipitates nothing from these solutions* 
therefore they contain no lead. 

Ammoniac throws down only a little alumine and oxide 
of iron. 

Analysis of it 5 gram. [ 77*29 grs] of this cement* calcined under a muf- 
fle for eight hours, no longer effervesced, and weighed only 
2'815 gr- [43*48 grs]; jvhich indicates in 100 parts 
56*3 of quicklime ; and 

43*7 of vegetable or animal matter and carbonic acid. 

10 grammes of this cement left 4*1 of carbonic acid, when 
acted on by nitric acid. We have therefore in 100 parts 
59 of quicklime and animal or vegetable matter* and 
41 of carbonic ncid. 

* Ann. de Chim. vol LXXIV* p. 313. This cement was sent by Mr. 
beiloni. Director of the Imperial School of Mosaic, who considered it 
c as one of the best cements the ancients had employed in tlie fabrication 
^ ef their mosaics* and of their pavements in compaiimentf. 


On 
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On comparing these two analyses we find, that the cement 


contains iu 100 parts 

Quicklime 56*3 

Carbonic acid 4 I 

Vegetable or animal matter 2*7 


100-0 

In this cement, we see, the lime, if it were emplo^^ed The fime 
quirk, has resumed from the air, aad in the lapse of time, 
nearly all the carbonic add necesbary for its saturatioiK 

This is the first time of my observing this fact. As 1 This singular, 
have never found the lime in mortar, however ancient, satu- 
rated with carbonic acid, 1 am inclined to suppose, that the 
vegetable or animal matter, that served as a gluten, pro- How 
inoted the absorption of carbonic acid ; or rather, that the 
cement in question was made with carbonate of lime (whit- 
ing), and not with quicklime. 

la the latter case about 97 parts of carbonate of lime, and 
3 of oil, glue, or cheese, must have been employed. 

In the former the cement would have been composed of 
about 36 parts of quicklime to 3 of vegetable or animal 
matter. 

It is obvious, that these proportions, which are found at 
present to form the cement in question, were not followed 
IQ its preparation. 

If oil were employed, it would have increased in weight 
in drying ; and then less than 0*03 must haye been usedy 
which appears to me impossible. 

It is more than probable therefor^, that the substance em- Its probable 
ployed was analogous to the caseous part of milk, and then 
it would have diminished iu weight by losing the water it 
contained, which served to reduce to a paste the lime or 
carbonate of lime. 

From this analysis it appears, that the cement was very 
simple ; and that those we now compose on the same prio* 
ciplt would become equally hard in time. 
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KOTES. 

Eighth Mo, 11, CumwhsfraiuSf dtiiise about noou, but wliich sooR 
arur dispel ubrilhaiit suuK^it ensued 13. a. lu. cloudy: windS.W. 
l.'t. A r«'M' dmps at uitervuls : ram in the S. by inoMCulation. 14. a. m. 
Cumulus^ with baz{* gradually iiiereusing above : p. m. clouds below dis- 
perse : a fine elcvati d veil of curusy coioui*i‘d at sunset. Elevated 
elouos, M’ith traces of cumvtus: some large drops about noon : at siin- 
»et, the westei u sky riehh ertloured with red and yellow, on cirrocumulus 
passing to cirrostrafux: windy night. l(>. a. m. Windy: p. m. small 
laiu : clear evening, with colon re< I cirraa and cinocumulus. 18. Evening^ 
large rirri, pointing upwards, ly. u in. Thundershowers, cliieRy to 
*S S. W. and N. A strong variable charge in the insulated conductor. 
6 p. m. Fair and windy, with cumulostiuius. 30,31. IVindy : much dew. 
22 . Litrht rain a. 111. : showers p. m. 3.1. Misty morning: cuviulus, 
with tirrnttraius from the S . : about one, these inosculated, and showers 
piwailed, p m. 34. Misty tnorniog: cumulostraius : a few di'ops of 
rain evening, 35- Misty, and raining at 8^ a. m. Wind 

S E. Evening, cumuLostraUa evaporating, beneath a veil of cirri/.*, which 
at the iiiomeut of stiiiset, was of a light silver grey, and during twilight, 
passM through yellow, orange, red, and purple, to dull greyj and lastly 
became again somewhat red much dew, u ilh a very moist air. 36. A 
small lunar halo, on clouds moving in a northerly cunrnt 37. Windy, 
a. m. ■ small raiu« evening much dew. 38. VI indy. 30. a m. Cb/us, 
with points dependent and crossing, and citmulm forming beneath : at 9 
p. m. Cirroci/wa/«J, with much dew. The liaroinetcr un.sttady. 31. 
Fine day. cumuUtSy cinu^j cifracumulus. a ditlused blush on the tw^i- 
light, which begins to be very luminous. 


RESULTS. 

Wind westerly, with little exception, to the time of full moon, when u 
came round by N. to the Eastward. ^ 

Barometer: highest obscr^'ation 30 39 in. lowest 39 $u in. 
Mean of the pciiod 30 0-25 in 

Therm.; highest observation 74“, lowest 42®. Mean of the period 59 20'-. 
Evaporation 3- 14 in. Rain 0*38 in. 

JL.. HOWARD. 

Vi- A I STOW, 

Sinth At0tith W, 19\l. 
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XV. 

Rmwks o» the Inelmatwn </ the Sterne iotoard the 

Light : by jif. DscandoleE *• 

Inclinatton of p phenomena that living vegetables exhibit, there 

to^r<r the^ ^ appear so extraordinary, as the energy and constancy 
light, vrrth which their stems incline toward the light, Kot only 

has no explanation been given hitherto of this Act by any 
physiologisi, but writers have even been fonnd, who, more 
not from Yoli- of the poet than of the naturalist, liave ascribed this ten* 
tion or instinct, tome kind of instinct or volition in plants. I 

but known think I can prove in a few words that it is a simple and ne* 
laws of vege. cessary consequence of the known laws of vegetation. What 
1 have to say in this respect will even appear of so elementary 
a nature, that every one will be surprised not to have met 
with in all books : and that I shall be pardoned for writing 
it only on account of the wanderings, into which some have 
gone on the subject. 

Etiolaiioo, Every one knows, that tl»e state of silvery whiteness and 
extraordinary elongation, acquired by plants that grow in 
darkness, is designated by the term etiolation. All who have 
not a general studied this disease know, that it is not a general diseasCf 
affpcUon ^ but a local aflFection ; as I have satisfied myself by direct 
experiments. If we ex]>ose to the light of day an etiolated 
plant, in two days it will acquire a green colour perceptibly 
similar to that of plants, which have grown in open day- 
light. If we expose to the light one part of the plant, be 
it leaf or branch, this part alone will become green. If we 
cover any part of a leaf with an opake substance, this place 
will remain white, while the rest becomes green. The 
whiteness of the inner leaves of cabbages is a partial etio- 
lation, and a thousand other examples might easily be 
quoted. Etiolation therefore is certainly a local, and not 
a general disease. 

Various do- On the other band it is equally certain, that between 
greci ot it. complete etiolation and complete verdure every possible in- 
termediate degree exists, determined by the iuteiisity of the 

M^m, de la Soc. d’AroiKril, vol. 11, p« 104. 

light. 
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Sight. Of this any one may easily satisfy himself, by lit* 
tiMuiihg to the colour of a plant exposed to the full day- 
light; it exhibits in succession all the degrees of verdure. • 

1 had already Seen the same phenomenon in a particular EtioUced 
muriner, by exposing etiolated plants to tfie light of lumps, 
in these experiments (inserted in vol. I, of the Mtm. des lishu 
Savans etravgers) 1 not only saw the colour come on gra- 
dually according to the continuanceof the exposure to light; 
but £ satisfied myself, that a certain intensity of permanent 
light never gives to a plant more than a certain degree of 
colour. The same fact readily shows itself in nature, when 
we examine the plants that grow under shelter or in forests, 
or when we examine in succession the state of the leaves, 
that form the heads of cabbage‘i* 

Now let us examine the state of a plant, that is not Plants not 

equally enlightened on all sides, as we see them in forests; pjsed '^o**!* hi 

and still better in plants cultivated in hothouses, or in com- ip fote^s, hot 

mon rooms. That part of the stalk whirh is exposed to the 

least light mu necessarily he a little more etiolated than 

the other; consequently it must elongate itself a little more, 

wdiile the fibres on tlie side next the light muit become on 

the contrary a little mure short and stiff. But it irf evident, inc’inp to the 

that this ineuualitv of elongation between the fibres of the 
, • , , -.1.1 . Partial etio- 

two opposite sides cannot take place without the extp'raity lauon. 

of the >talk tending to incline toward the side where the 

fibres are shortest, lb»it is to say, on the side next the light. 

Thus it appears, if this theory be true, that the energy, This incline 
with which plants incline themselves toward the light, must propor- 
he proportional to the inequality of the light they receive o* grr*e ot the 
ou ofiposile sides, and to the greater or less propensity to 
etiolation, that each plant, or part of a phiht, pos!>e^es, in 
consequence of its structure. This I shall proceed to prove 
by facte, most of them, it is true, alreudy known, but which 
will be so many confirmations of my hypothesis. 

The parts of phmts liable to etiolation alone possess tlsis Only parts 
tendenov to incline toward the light. Of this any one may 
satisfy himseir, by examining the brunches directed toward ci:ne toward 
the windows in a greenhouse not well lighted. He will find, 
that thev are always the yoiin^ shoots, capable of emitting ^ 
oxigen gas, that direct themsuilves toward the light ; and 
VoL. XXX.— Oct. 1811 . L that 
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that the enerj^y of tliis direction is greatest in the inosl 
herbaceous stalks, in whieli the phenomenon of etiolation 
is also most remarkable* In forests the woody branches or 
stems themselves may frequently be observed twisted to gain 
an open place; but this is because the unequal distribution 
of light has continued several years ; the branches were 
bent in their green state, and have acquired solidity in that 
in which they art; found. Of this 1 have satisfied myself 
by direct measures. Permit me here to observe, that it may 
be possible to avail ourselves of this property of vegetables. 
Informed curved timber for the purposes of the arts, by 
directing the light on certain trees in a suitable manner. 

Tti« inclina- In the instances 1 have quoted it may he supposed, that, 
11)11.1. sencMl ji* liranches do not bend, it is solely on account of their 

piof)ori!Oii;i>f , 

to ttic hardness: and indeed it is evident, that, the more flexible 

the branch, the more will it be bent by the same quantity 

of partial etiolation ; bnt a striking example will prova*, 

but dors not that the inclination toward tlie light does not take place in 

uke plate in the most flexible branches, when they want the faculty of 

bl(‘ of <le( oiu- deeompo^iIlg carbonic acid gas by nieans of light. This ex* 

posing cur ample is doddeh I have .satejfied myst.lf by direct experi* 

boiiic acul, ‘ ' , ■ 1 1. 1 

S', (loddei. inenlK, that it does not incline itself toward the light ; that, 

])Iaced under water in the sun, ii does not decoiiqiose car- 
bonic aetd gas, and consequently can lengthen itself equally 
on both side*', though unequally dbimined. 

It depend*; The whole of the piieiiomenon lli'^n consists in the partial 
on a partial elongation produced bv efiolutiou. IJiit it is known, that 

eioiiKAtiini of , ‘ i • n • i i i i 

the lesscls, the elongation takes phcc chiefly in the vessels, which draw 
^ along with them os it were the cellular texture, Conse- 
ijuently. the more vessels there are in a plant, or a part of 
a plant, the more it ought to incline toward the light. In 
and i; ^raroi'ly plants totally destitute of vessels, this inclination must be 
•!hiiT!'hlrm”d l>tJVcej)tlble, bccause the rounded cells grow nearly 

of^phellcal alike in all directions: hence this inclination toward the 
cells. , ;g nothing in the cryptogamia, as in certain 

* algap composed solely of rounded celluhir texture. Those 

of the cryptogami.T, which, as the mosses for example, are 
composed of two sorts of cellular texture, one with rounded 
^ the other with tubular cells, approach the vascular plants 
ia eoiisequence of the latter, which is capable of nlore or 
• less 
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less elongation ; and in these we may observe a alow and 
feeble inclination toward the light. Lastly, plants furnished 
with vessels, and of these plants the stems, in which vessels 
most abound, exhibit this inclination most forcibly, 

T conceive therefore I have proved, by this combination 
of facts, that the hitherto unexplained phenomenon of the 
inclination of the stems of plants toward the light is rea- 
dily I educible to the known laws of etiolation. 


XVI. 

On the Forcing^houses of the Romans^ with a List of Fruits 
cultivated hy them^ now in our Gardens* By the Right 
Hon, Sir Joseph Banks, Bart, K. B, P, R, S, ^c, * 

1\^R. A. Knight was the first person among us members *fhe Homan* 
of the Horticultural Society, who observed, in read ii*g bad forcing- 
Blartial, strong traces of the Romans having enjoyed the ^*°^*^*‘ 
luxury of forcing-houses. I shall cite the principal passages 
upon which he has founded this observation, the truth of 
which is nut likely to be controverted, and add such re- 
marks as present themselves upon the Roman hot-houses» 
with a few words on the subject of our ow n. 

The first epigram is as follows : 

Pallida ne Cilicum ti meant pomaria brumana. Proofs «f thii 

Mordeat et tenerum forticr aura nemus , 

Ilibernis ohjecta notis specularia puros 
Admittunt soles, et sine faece diem, &c. 

Martial^ lib. viii, 14. 


Qui Corcyraei vidit pomaria regis, 

Rus, Entelle, turn praeferat ille domus. 

Invida purpureos urat ne bruina racenios, 

Et gelidum Bacchi munera frigus edat ; 

Condita perspicua vivit vindemia gemma, 

Et tegilur felix, nec tamen uva latet. 

* Trans of ihe Hort Soc. voL I, p. 147. 

L ^ Feemineum 
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Fcemineum lucet sic per bombycina corpus: 

Calculus in nitida sic numcratur aqua. 

Quid non ingeuio voluit natiira licere ? 

Autuoinuin sterilis feiTi? juSetur hiems. 

Martial, lib. viii, 68. 


The four last lines of the first epigram are omitted^ aa 
having no reference whatever to the subject. 

Their mode of From these passages, and from that of Pliny, in ubich 

Tiberius, who was fond of cucumbers, had 
them in his garden throughout the year by means of (spe» 
cularia) stoves, where the)’ were grown in boxes, wheeled 
out iit fine weather, and replaced in the nights or in cold 
weather, Pliny, hook xix, sent, 23, we may safely infer, 
that forcing-houses w’ere not unknown to the Romans, 
though they do not appear to have been curried into gene- 
ral use. 


FUic- in com- 
mon use 
aiDoiig them. 


They used 
tjlc instead of 
glass. 


Flues the Romans were well acquainted with ; they did 
not use open fires in their aparlments as we do, but, in the 
colder countries at least, they always had flues under the 
floors of their apartments. IMr. Lysons found the flues, and 
the fire-place Whence they received heal, in the Roman 
villa he has described iu Gloucestershire ; in the baths also, 
which no good house could be without, flues were used to 
communicate a large proportion of heal for their sudatories, 
or sweating apartments. 

The article with which their windows were glazed, if the* 
term may be used, was tak, or what we call Muscovy glass, 
{lapis specularis). At Rome, the apartments of the better- 
most classes were furnished with curtains [oela *), to keep 
aw^y the ‘^un ; and windows [specutaria f), to resist cold ; so 
common was the use of this material for windows, that the 
glazier, or person who fitted the panes, had a name, and 
was called specularius. 


The first epi. the epigrams the following remarks present them- 

gram relates to selves. I'he first in all probability described a peach-house, 
a peach-house , , , . i • . • i. . , 

the word pale, which is meant as a ridicule upon the prac- 


Trattsparent * Ulpianl. Quaiitum 12, The Romans also made transparent >®e- 
bce&hiveb. ^hives of the same material. Pliny, lib. xxi, sect. 47. 

t Uuamvis coerwtioiiein vclis ct speciilaribus muniant. Stmea, 


lice 
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tire, gives reason for t!»ls supposition ■. v/^. JA know that 
peaches grown under glass cair.ot be s. J r,yeJ either with 
colour or with flavour, unl«*^s they are exposed by the re- 
moval of the lights, from the time of their taking their se- 
sond swell, after stoning, to the direct rays of the sun : if 
this is not done, the best sorts are pale green when 
ripe, and not better than turnips in point of flavour; but it 
is not likely, that u Roman hot-house should, in the in- 
fancy of the invention, be furnished with movable lights, 
as oiir*^ are. The Romans bad peaches in plenty both hard They had both 
» and melting*. The flesh of the hard peaches adhered to • 

the stones as ours do ", and were preferred in point of fla- 
vour to the soft onesf* 

The second epigram refers most plainly to a grape-house, The second 
but it does not seem to have been calculated to force the do- 

crop at an earlier period than the natural one; it is more grape house 
likely to htive been contrived for the p4lpose of securing a crops, 

late crop, which may have been managed by destroying tlie 
first set of bloom, and encouraging the vines to produce a 
second. The last line of the epigram, which states the office 
of the house to be that of cointielHng the winter to produce 
autumnal fruits, leads much to this opinion. 

Mot-houses seem to have been little used in England, if IJot-houses 
at all, in the beginning of the last century. Lady Mary ^carcely 
Wortley Montagu, on'hcr journey to Constantinople, in the tury'lnEn^* 
year 171^>» -remarks the circumstance of pine-apples being 
served up in the desert, at ikhe Electoral table ut Hanover» 
as a thing she had never before seen or heard of ; her 
Letters. Had pines been then grown in England, her lady- 
ship, who moved in the highest circles, could not have been 
ignorant of the fact. The public have still much to learn 
on the subject of hot-houses, of course the Horticultural 
Society have much to teach, 

They have hitherto been too frequently misapplied under Misapplied as 
the name of forcing-houses, to the vain and ostentatious 

„ , . « . . ^ , houses, 

purpose of hurrying truits to maturity, at a season or the 

year, when the sun has not the power of endowing them 

with- their natural flavour ; we have begun however to apply 

• 

• Pliny, lib. xv, sect. 34. t ****ny» 1»^- XV| s<'ct. Ih 


them 
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Their proper 
uses. 


They will b« 
much im- 
rovecl. 


Pruit-, !h 't 
Wll* t)0 

culfsva'.fc ill 
tiiOill. 


them to their proper use, we have peach-houses built for tjic 
pur[>osp of prescntin^ that excellent fruit to the sun, when 
his genial influciice is the most active. We have others for 
the purpor.e of ripening grapes, in which they are secured 
from the chilling effects of our uncertain autumns, and we 
have brought them to as high a degree of perfection 
here, as either Spain, France, or Italy can boast of. We 
have pine-houses uKio, in whicii that delicate fruit is raised 
in a better style than is geneially practised in its native in-r 
tertropical countries ; except, peihaps, in the well managed 
gardens of rich ii:dividuals, who may, if due care and atten- 
tion is uset^ by their garch n* rs, liave pines as good, but can- 
not have them better, than thoae we know how to grow in 
England. 

The next generation will no doubt erect hot-houses of 
much larger dimensions than tjiose, to which we have hi- 
therto confined (^selves, such ns are capable of raising 
trees of considf ruble size; they will also, insteud of heat- 
ing them with flues, such as we use, and which waste in the 
walls that conceal them more than half of the warmth they 
receive fiom the fires: that h< at them, use naked tubes of 
metal filled w 'th steam • iic^ead of smoke. Gardeners 
will then be enabled to a<linit a proper proportion of air 
to the trees in the season of flowi^ring, and as we already 
are aware of the use of bees in our cherry-houses to distri- 
bute the pollen, where wind cannot he admitted to disperse 
it, and of shaking the tre''s when in full bloom, to put Ihie 
pollt'ij in motion, they will find no difficulty in setting the 
sliyest kinds of fruits. 

It does not require ihe gift of prophecy to foretell, that 
ere long the aki and the avocado pear of the Wes^ Indies, 
the flat peach, the mandarine orange, and the litchi of 
C^hlna, the maiigof? the mangostan, and the durion of the 
East Indies, and possibly other valuable fruits, will be fre- 

'* A neat and ingenious fancy for heating melon frames by steam ap- 
peared in the Gentleman’s Magazine for January, 17^5 

"I The mango was ripened by Mr. Alton, his Majesty’s gardener, in 
the Royal Gardens at Kew, in the autumn of 1808, who has frequently 
ripened fruits of the me'^pilus japonica, which is a good but not a su- 
jierioT fruitr 

quent 
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quont at the tables of opulent persons ; and some of thorn, 
perhaps in less than half a century, be ofFeicd for sale on 
every market day at Covent Garden. 

Subjoined is a list of those fruits cultivated at Koine, 
in the time of Pliny, that are now grown in our English 
gardens. 

Almonds, — Both sweet and bitter were abundant. 

Ap])les,—^-Z sorts at least ; sweet apples {melimala) for 
eating, and others for cookery. They had one sort without 
kernels. 

Apricots. — Pliny says of the apricot [arjneniaca) quae 
sola et odore commendantur, lib. xv, sect. 11. He arranges 
them among his plums. Martial valued them little, as 
apfiears by his epigram, xiii, 40. 

Cherries were introduced into Rome in the year of 
the city GSO, 73 A. C. and were carried thence to Britain 
1^20 years after, A. D. 480. The Romans had eight kinds, 
a red one, a black one, a kind so tender as scarce to bear 
any carriage, a hard fleshed one [dtiracina] like our bigar« 
reuu, a small one with a bitterish flavour (laurea) like our 
little wild black, also a dwarf one not exceeding three feet 
high. 

Chestnuts. — They liad six sorts, some more easily sepa- 
rated from the skin than others, and one with a red skin ; 
they roasted them as we do. 

Jtn^s . — They had many sorts, black and white, large 
and small, one as large as a pear, another no larger than 
an olive. 

Medlars. — They had two kinds, the one larger, and the 
other smaller. 

Mulberries. — They had two kinds of the black vort, a 
larger and a smaller. Pliny speaks also of u mulberry 
growing on a brier: Nascuntur et in rubis^ /. xv, scetr 
but whether this means the raspberry, or the common black- 
berry does not appear, 

JSuis — They had hazle-nuls and lilberds; (has quoqne 
mollis protegit burba) /. 15, sect. 24: they roasted these 
nuts. 

Pears.^0^ these thev had many sorts, both summer and 
winter fruit, melting and hard, they had more than thirty- 

six 


Modern frulU 
cultivated by 
the Rpmaiis. 
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b\x kindiif fiome were called libralia: we have ovf pound 
pear. 

Plums.— T\\i‘y hfid a multiplicity of sorts, (ingens turba 
pruiiorum) bi'.ick, white, and variegated, one sort was 
called asiu.na, iVom its ehe-apaess, another daieascena, this 
had much htoae and little fle^h : from Martiafs Mpigfamt 
xiii» 29, we may conclude, that it was what we now call 
prunes. 

Qttznctfs. — They had three sorts, one was called chryso- 
niela from its yellow flesh ; they boiled them with honey, 
as we make marinalade. See Martial^ xiii. 24. 

Services. — 7‘he\ had the apple shaped, the pear-shaped, 
and a small kind, probably the s^me as we gather wild, pos- 
sibly the Hzai'ole* 

Strawberrirs — they had, but do not appear to have 
prized, the climate is too warm to produce this frnit in per* 
’fection unless in the hills. 

Vines . — They had a multiplicity of these, both thick 
skinned (duracinu] and thin skinned : one vine growing at 
Rome produced 12 lupphoiae of juice, 84 gallons. They 
had round berried, and lotig berried sorts, one so long, that 
it was called dactylides, the grapes being like the fingers on 
the hand. Martial speaks favourably of the hard skinned 
grape for eating, xiii, 22. 

Walnuts . — They hud soft shelled, and hard shelled, as we 
have; in the golden age, wiien men lived upon acorns, the 
gods lived upon walnuts, hence tlie name juglans, Jovk 
glans. 

Fruit culti- Asa matter of curiosity, it has also been deemed expe* 
Jar/in dieut, lo add a list of the fiiiits cultivated in our English 
16Lh ccnitiry. gardens, in the year 1573: it is taken from a book entitled 
Five ljundied Points of good Husbandry, &c., by Thomas 
Tusser. 

Thomas T^*j- Thomas Tusser, who had t^eceived a liberal education at 
Eton school, and at Trinity Hall, Cambridge, lived many 
years as a farmer in Suflf’olk and Norfolk: be afterward 
removed to London, where he published the first edition of 
his work under the title of One Hundred Points of good 
llnsLandry, in 1557- 

][n his foiiith edition, from which this list is taken, he 

' first 
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first introduced the subject of gardening, and has given us 
not only u list of the fruits, but also of all the plants then 
cultivated in our gardens, either for pleasure or profit, un- • 

der the following heads. 

Seedes and herbes for the kycheii, herbes and rootes for Objects of 
sallets and sawce, herbes and rootes to t)oyle or to butter, 
strewing herbes of all sorts, herbes, branches, and flowers 
for windowes and pots, herbs to still ih summer, necessarie 
herbes to grow in the gardens for physick not reherst before. 

This list consists of more than 150 species, beside the fol* 
lowing fruits. 

List of old 

Apple trees of all sorts 
Apricockea 
Barberries 

Booilesse black and white 
Cherries red and black 
Chestnuts 
^Cornet Plums 
Diimiseus white and black 
Fil herds red and white 
Goseberries 
Grapes white and red 
GreneorGraas plums 
f Hurtil-berries 
Medlers or Merles 

* Probably the fruit of corn us mascula, commonly called cornelian 
cherry. 

f HurtleherrieSf the fruit of vacinium vitks idea, though no longer cul- 
tivated in our gardens, are still esteemed and served up at the tables of 
opulent people in the counties that produce them naturally, lliey are 
every year brought to London from the rocky country, near Leith Tower 
in Surry, where they meet with so ready a sale among the middle classes 
•f the people, that the richer classes scarcely know that they are to be 
bought. 

J The ye/ZoiOjfejAed/icacA now uncommon in our gardens, but which 
was frequent 40 years ago, under the name of the grange peach, was 
called by our ancestors mdicoton, 

§ By reisonis it is probable tlmt currants are meant ; the imported fruit 
qf that name of which we make puddings asid pies was called by our an- 
eestprs ruixin de Carance. 


Mulberry English fruits. 

1 loaches white and red 

Peeres of all borts 

Peer plums black and yellow 

Quince Trees 

llaspis 

§ Keisoiis 

Small Nuts 

Strawberries red and white 
Service T rees 
Wardens white and red 
Walliiuts 
Wheat Pluma 


Though 
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Though the fig is omitted by Tusser, it w^js certainly in- 
troduced into our gardens before he wrote. Cardinal Pole 
^ is said to have imported from Italy thpt tree, which is still 

growing in the garden of the archbisiiop's palace, at Lam- 
beth. 


XVII. 

Method of preparing Ox-Oall in a concentrated state for 
Painters, and for other Uses: by 11iciiaki> CathehYs 
iVo. 14, Mead^s-toWi Lambeth*, 

SIR, 

Amethndof Xt has been long a desideratum to find out a method of 
[>reparing ox-gall for the use of painters, so as to avoid tlie 
disagreeable smell, which it contracts by keeping in a liquid 
state, and at the same time to preserve its useful properties. 
I have invented a method of doing it with very little expense, 
which will be a great saving to tiiose who use gall, as it will 
prevent it from putrifying, or breeding maggots. 

One gall prepared in my method will serve an artist a 
long time, as it will keep a great number of years. It will 
be a convenient article for use, as a small cup of it may be 
placed in the same box which contains other colours, 
hi; uses tu ar- where it will be always ready. The qualities of gall are 
* well known to artists in water-colours, particularly to those 

who colour prints, as many colours will not, without gall, 
work free on such paper, on account of the oil that is used 
in the printmg-iuk. 

The artists who make drawings in water-colours also use 
gall in the water which they mix their colour with, as it 
clears away that greasiiiess, which arises from moist hands 
upon paper, and makes the colour work clear and bright. 
My preparation is ready for use in a few mintites, all that 
is in c 'ssary being to dissolve about the size of a pea of it in 
a table-i-pooiiful of water,. 

^ ♦ Trsii*?. of Soc. of Arts, vol. XXVIIT, p. 106. Ten guiueas were 

VOV,t! to Mr. Cathery for tills invention. 


It 



PREPARATION Q? QX-GAtL. 


155 


It is also of great use to liorsekeepe’* sa lors, and others, and for clcaa- 
to clean woollen clothes fiom grease, tar, and will be ** 
found advantageous ''»r many other purposes. ^ 

If it should meet with the approbation of the Society, I 
have no objection to prepare it for sale, 

1 am. Sir, 

Your ohectient Servant, 

RICHARD CATIiERV, 

Bouiiical Colourer. 

Process for preparim^ Ox^Call in a concentrated statCy by 
by Mr. Calhery. 

Take a gall iVesii from tlie ox. and pnt it into a basin, let Method of pr^<- 
ft stuiidall night to nci *e, tlieu poar it olFiVom the sediment P^hngiu 
into a clean eartlum mug, and set it m a saucepan of boiling 
water over the lire, taking rare tiiat none of the water gets 
into tlie imig. Let it boil tdl it is quite thick, then take it 
out and spread it on a plate or dish, and set it beiore the tire 
to evaporate; and when as dry a.^A you can get it, pnt it into 
sinuil pots, and tic papers over their tops to keep the dust 
from it, and it wdl be good for years*. 

Certilicates were received from ?dr. Ciabriel Bayfield, No. Te*;!! monies of 
9, Park Placv, Walworlli ; and Mr, Will.aai Edwards, No. 

tJ artists. 

9> Poplar Row; both botanical coloiirers ; staling, that 
they have ust?d the ox-gall prepared by Mr. Cathery. and 
find it to answer bi tter than gall iii a liquirl state; that this 
preparation is free from disagreeable smell, and is rnncii 
cheaper, as one ox-gall thus prepared will last one person for 
two years, and be as fresh as if just taken from l''e ox, 

A Certiticate was received fioiu Mr, James Stewart, No. and at sea 
2(>, St. Martin’s Street, l.cicester Square, stating, that he 
lately belonged to his Maji'sty’s ship the Vestal frigate, ami 
that he took out with him, in a voyage to Newfoundland, 
a large pot of the prepared ox-gal), for the piirpo!>e of wash- 
ing his greasy clothes for two years; that he found it very 
serviceable, and to keep its virtue as well as the first day. 

* Gall will keep some time, if laereK boilH so as to separate the Iba- 
miiiou? part, ajrreeJibly to tlvj directions of /Mr, J. Clark, or prtifcssur 
|*roi}st. See Journal, voi» XVII, p. 341. C, * 
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NtW PROCESS FOR MAKIN^G THE ARBOR HIAKJS. 

XVJH. 

^ Letter from Mr^ Vita Lis, Profasor of Chemistry, at Rouen ^ 
^ to Mr, Bouillon^Lagran^e^ on the AttiaJgam of Mercury 

and Stiver called Arbor Diana*, 

Aibfii Dian* procens mentioned by Baume, wblcli is generally 

callable of be- followed for obtaining the peculiar amalgam of mercury an^l 

ii)^ takf^n out , • i i x i r^- 

oe'theTc^iin *>nver, known ui clienn^try by the name or arbor Uiaiue, is 

fo**^cd*^* not the only one capable of affording those beautiful crys« 
talline figures, that distinguish this curious production. I 
have obtained the same object by an alteration in the com- 
mon method, that enables me very easily to remove the me- 
tallic arborization from the liquid in which it is formed, and 
thus to keep it in another vessel urmltered. 
frocesK. process is very simple. In the nitric solutions of 

ruereury and silver, both fully saturated, ai.d diluted with 
the quantity of water directed by Baumc, I sus^iend 5 or 6 
drachms of very pure mercury, tied up in a piece of fine li- 
nen doubled. The metallic solutions soon penetrate to the 
' mercury enclosed in the cloth; and we presently perceive 
clusters of beautiful needles forming round it, and adhering 
to the nucleus of merctiry. These needles giadually increase 
in bulk, and in a short time extend above an inch in length. 
Method of re- When the metallic arborizatioti ceases to increase, the bag 
moving It. loaded with beautiful needly prisms, wbicli appear to me to 
be tetraedral, is td be taken out; and, by means of the silk 
thread, with which it was tied up, fastened to a cork. The 
whole is then to be suspended under a small glass jar, in the 
midst of which the metallic crystals may be preserved as 
long us we please. 1 have a crystallization of tliis kind in my 
laboratory, which has retained all its beauty these two years. 
Frobably the The solidity of the metallic crystals obtained by my me- 
projN)rnr>ns of thod, compared with the weakness of the threads that form 
common arbor Dianaa, lead rne to suppose, that the pro- 
portions of mercury and silver are not the same in the two 
cases; and I would have endeavoured to ascertain the differ- 
ence, if Mr. Vauquelin, to whom I have communicated the 
fact, had not undertaken, to remove every doubt an this 
, bead by a compamtive analysis. 

* Annalei dc Chun. VoT. LXH> p. 03. 
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The different 'configurations of tlie crystals too may give as are the 
rise to some interesting reseaic hes, wiiicli I have not yet had * 
time to pursue. , 


scientific news. 

Hein ek in having exposed a solution of very pure Solution of 
carbonate of potash to the action of the galvanic pile, found, ^'‘‘rboDateof 
that in three or four days the liquid next the negative pole 
hud acquired a golden yellow colour; and a very decided ni^m, 
smell of oximuriatic acid was perceptible. W^ith the ni- and oximuri* 
trates of silver and of mercury the yellow liquid formed a 
grutnous precipitate; and it completely destroyed the co« , 
lour of litmus blue, and of ink. The liquid next the po- 
sitive pole was highly caustic. The conclusions he draws 
are, that potash and oximuriatic acid are composed of the 
same principles, or of carbon, hidrogen, and oxigen in 
' different proportions. 

It is a circuinatance not a little remarkable, that IMr. Opinion of 

Curauduu and Dr. Davy were led to form similar notions Curaudatt 
- . on t hr simple 

of the oximuriatic acid about the same time. at Pans and uauire of oxl- 

Londoii. FVom the circu 111 stances of the limes it may be ‘““*’**^*® 
presumed, that there could be no communication between 
them ; but it is probable, that, though the merit of discovery 
is equally due to both these gentleman, if it be not a fal- 
lacy as some suppose, the priority rests with Mr. Curaudau, 
as his paper was read to the French Institute on the 5th of 
March, 1810. 

The following is one of the experiments, on which Mr. Oxigiuriaiic 
Curaudau founds his opinion* By combining oximuriatic ^ 

gas directly with nitrate of silver a precipitate is formed, metallJcsilrer, 
without any oxigen being disengaged ; and, as the weight 
of the precipitate thrown down is proportional to that of 
the gas employed, he infers, that it is a compound of the 
muriatic radical and silver. He infers farther, that in this 
process the hidrogen of the acid disoxidates the silver; and 
thfe silver thus disoxidated enters directly into combination 
with the muriatic radical, so as to form a muriuret of silver. 

Henca we see, why potash in the humid way, and carbon in 

"" the 
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the dry, will not decompose this ealt : and wtiy, on the other 
hand, hidro;;eii so easily effects the reduction of the metal, 
anil with 0*03 The proportions assijyiied by Mr. Ciiraudau lo the muriatic 
comporSTmu- hidrogen to thirty-three of os;imuriatic 

riaiic acid. 

Xliree meteoric November, 1810, at half after one in the 

afternoon, three atmospheric stones fell in the commune of 
Charsouville, cantan -of Meung, <h‘pai lment of the Loirct. 
Their fall was accompanied by u senes of detonations, 
wlilcli prece<!ed if, and lasted soiu^ minutes. 7’he sound 
of the explosions, to the number of three or four, followed 
by a rumbling noise occasioned by theecimes, was heard as 
loud at Orleans as at the place where the stones fell. It is 
said it was equally loud at Montargis, Salhri, Vierzon, and 
Blois, at all w'hich places it excited alarm, being supposed 


to arise from the blowing up of a powder magazine. The 
explosions must therefore ha\e taken place at a great 
height. 

Circumstances ^ these stonch was perpend Iculiir ; and without 

of tbttir fall, the appeararicj* uf ain light, or ball of tire. One fell at 
Montelle but lias not been foiuui. 'i'lio other two fell one 
at N’llienai, the other at Moulin Brule. All these places are 
within the distance of a mile. One of tl^e atones weighed 
about tw'enty pounds ; it made u hole in the ground just 
large enough for its adir/;bsion, in a perpendicular direction, 
driving up the earth to the licight of eight or ten feet. 
The stone was taken liut half an hour ufttT-*w'.;ih when it 
was still so hot, that it could scarc^ l} be held in the hands. 
It Imd a strong smell fd gunpovrdei, winch it retained till 
it was quite cold. Tlic secvuid stone formed v similar hole 
three Itet deep. It v»eighed forl\ pounds, uiui was not 
taken out ol' tin* ground tiir tigliTecn hours after its fall, 
when it was wiihont heat. 

The Stones de- Tliesc stones were both bhapele^s masses, irregularly 
•tribed. rounded at ail their angles. They n.ut.iin rather more fer- 
ruginous giolmle.-', than those that fell at TAigle, in Nor- 
mandy ; tlic.-e globules are somewhat larger; and the co- 
lour of the .-tone, v\iji-n bioken, is lighrer. They arc 
' quhkiy qxUied, very heavy, sulhcientiy iiard to scratch 
glass, brok^i w sill difficulty, and the fiacture is irregular 

and 
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and very fine grained. The external crust is a quarter of 
a line thick, and of a blackish gr^y colour. The substance 
of the stone ts marked with a few black lines, irregular, 
very distinct, and from half a line lotwo lines broad. They 
traverse it indiscriminately in all directions, like the veins 
of certain marbles. Does not this seem to indicate, that 
th^^y existed previous to their fall, and were formed In the 
same manner us rocks, and not in the atmosphere? The 
day when these stones fell was remarkably calm and serene; 
the sun shone as bright as in one of the finest days of au» 
lumn ; and notya cloud appeared above the horizon. 

Directions for sailing to and from the East India’s, China, Directions for 
New Holland, Cape of Good Hope, and the interjacent ^1^® 

parts, compiled chiefly from Original Journals at* the 
East India House, and from Journals and Observations 
made during Twenty-one Years Experience navigating 
in those Seas; by JamVs Horsburg, F. R. S. Part J, 
ptiblished 180q, quarto, 389 full pages with side noter, 
contents, and a copious index. — Part II, corresponding size 
and type, 50(i pages, just published* Soid by Black, 

Parry, and Kingsbury. 

This valuable publication cannot fail to be of great utility 
to British navigators, who trade to the southward of the 
equator, as well as those belonging to his Majesty's navy. 

Exclusive of sailing directions and local descriptions of 
winds, weather, currents, ports, headlands, islands, coasts, 
dangers, &c., the geographical situations of all the particu- 
lar headlaud'4, islands, ports, and dangers, are stated from 
actual observations of sun, moon, and stars, or by good 
chronometers. The necessity of a work of this nature has 
long been known to navigators ; as, former directories having 
beeo compiled from amass of heterogeneous and very 27 : 00 ; « 
reel materials, obtained when slfips were navigated by dead 
reckoning, prior to the application of marine chronome- 
ters and lunar observations to nautical science ; and these 
directories, for the greater part, having been generally 
transcribed from each other for nearly a century up to the 
present time: they are constantly fraught with errour, and ^ 
of little use in the present improved state of navigation. 

Upon 
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SCIENTIFIC NEWS. 


Medical and 
chemical leo 


Lectures on 
surgery and 
phytslology. 


Upon this work the author has bestowed nearly five 
years of almost constant labour, in order to render it as 
correct as possible, conformably to the important end he 
had in view, which was the security of the lives and pro- 
perty of numbers in a great commercial nation. How far 
this end has been attained, scientific and naval men can 
justly appreciate. 


Medical and Chemical Lectures, St, George*$ Hospital, and 
George Street, Hanover Square, 

These Medical Lectures will recommence as usual in the 
first week of October, at eight in the morning; and the Che- 
mical at a quarter after nine, at No. 9, George-strcct, Hano- 
ver-square. 

Clinical Lectures are given on the cases of patients regis- 
tered in St. George’s HospitaI,V*vcry Salurdny morning at 
nine o’clock ; by George Pearson, M. 1). F. II. S., sen. phy- 
sician to St. George’s Hospital; of the College of Physi- 
cians ; honorary Fellow of llie Imperial Medico-cl)iri>rgfcal 
Academy of St. Petersburgh, &c. 


Lectures on Surgery, and on Physiology, 

Mr. A. Carlisle F. R. S. F. L. S. professor of Anatomy 
in the Royal Academy, and surgeon to the Westminster 
Hospital, will begin his Course of Lectures on the Art and 
Practice of Surgery, on Tuesdu}', October B, at ei^ht o'clock 
in the evening, at his house in Soho-square. 

The subject will be continued on' Tuesdays, Thursdays, 
and Saturdays, at the same hour. 

The Diseases and Accidents allotted to the province of 
Surgery will be fully treated of, and ilUistrated by Cases from 
the Lecturer’s experience. The different Operations will be 
demonstrated, and the Anatomy of the Parts explained. 

These Lectures combine Views of the Natural History, 
physiology, and Pathology of the Human Body, calculated 
to illustrate the several Processes of Healing, and to afford ' 
a compendious View of the Animal Ecojjoiiiy. 
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ARTICLE I. 

On a Property of tAe repuinte Foreee, that act on Light t 
by Mr. 

In my last paperf I announced, that lig^ht reflected from Nerproptrtiai 
the surface of transparent bodies acquires new properties, 
which distinguish it essentially from that which emanates 
directly from luminous bodies* 

1 have since continued my researches on the same sub* Investigaiion 
ject 5 andy subjecting the results of my extieiiments to eal- 
dilation, I have arrived at some remarkable consequences, 
which tend to elucidate the mode of action of substances on 
light. 

I had observed, that, when the light is rejected under a Reflected light 

certain angle by the surface of a diaphenous bcxly, it ac- **'^'*'^*^f ‘^he 
. . A iT * , properties of 

quires the properties of the rays, that have been subjected to light doebly 

double refraction : and, setting out with this remark, I con- 

trived to modify the rays of light by simple transparent sub- The partial re- 

stances, so that they entirely escaped the partial reflection, 

which is commonly observed at the surface of these sub- substanm 

stances. I cause any number of these substances to be P^®^***‘*^^ 

/ 

• MSm. dc laSoc d*Airneil, toI. II, p £54, f Journal, p- 95. 

V«t.. XXX.No. 19e.»NoT. 1811. M tr»«aned 
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and from 
«pake' polished 
bodies. 


Direct ray on 
an uu''ilvere<l 
glas^. 


Light previ- 


traversed by a solar ray, without any of its particles bein^ 
reflected; which furnishes means of measuring with accu- 
racy the quantity of light, that tlicse substances absorb ; a 
problem, which the partial reflection had rendered impossi- 
ble to be solved* 

The light that has undergone this modification comports 
itself in a similar manner with opake polished bodies. 
Under determinate angles it ceases to be reflected, and is 
totally absorbed, while within and beyond these angles it it 
in part reflected from the surface of these bodies* 

\Vhen a solar ray is made to fall on a polished glass, that 
is not silvered, this ray is in part reflected at the first and 
second surface, and its intensity increases with the angle 
of incidence, reckoning from the perpendicular; in other 
words, it is so much tlie greater, in proportion as the ray it 
more inclined to the reflecting surface. 

But if the direct light be subject to this law of intensity, 


rpfiected which has been already reflected follows a very dif- 
kreniiu^N. ferent law, when it is reflected anew by a second glass* In 
certain directions, instead of increasing in intensity with the 
angle of incidence, on the contrary it diminishes ; and, after 
having attained a certain minimum, begins to increase ac- 
cording tjp.the same law as the direct light. These minima 
are rel^iye either to the inclination of the ray to the re- 
flecting surfaces, or to the angles which these surfaces form 
with, each other, so that the light reflected by the second 
glass is a function of these three angles. This function has 
an absolute minimum; that is to say, a point at which the 
intensity of tlje light reflected by the second glass is alto- 
gether null. Calculation has led me directly to the cir- 
cumstances, that produce this minimum; and I have veri- 
fied it by a very simple experiment, which I shall proceed 
to describe. 

Anple at glasses inclined to each other at an angle 

which all the of 70 ® 22' : if we then conceive between these two glasses a 

“"s'e 35° 25', every ray re- 

absorbed by a fleeted by one of the glasses parallel to this line will not be 
second, reflected anew by the second; it will penetrate it, without 

any of its particles experiencing the action of the repulsive 
forces, that produce the partial reflection. Within or be- 
. . yond 
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yond the angles 1 have mentioned, the phenomenon will 
cease to take place; and tire farther we go from these 
limits, on either side, the greater will be the quantity of 
light reflected. 

This faculty of entirely penetrating transparent bodies, This property 

which the light has acquired by its first reflection, it will retained or left 
, . . , !_• K 1 1 under different 

lose or retain m various circumstances, which 1 have stu-^jpcum« 

died ; and thus 1 have been led to the following law, ac- stances. 

cording to which this singular phenomenon is eflected. 

If a second glass be made to turn round the first re-Lawofthis 
fleeted ray, a, constantly making with it an angle of 35“ pheuoxnenorL, 
S5' ; and if in a plane perpendicular to this ray we conceive 
two linen, one, b, parallel to the first glass, and the other, 
c, paiallel to the second ; the quantity of light reflected by 
the second glass will be proportional to the square of the 
cosine of the angle included between the lines be: it is at 
its maximum when these lines are parallel, and null when 
they are perpendicular. So that the limits of the pheno- 
menon are relative to three rectangular axes, a, b, c, one of 
which is parallel to the direct on of the ray, another to the 
first reflecting surface, and the third is perpendicular to the 
two former. 

For the second glass let us substitute a metallic mirror. Metallic mir- 
and call the rectangular axes of the second ray, analogous subsiitmei 
to the axes a, 0, c of the first, a\ c. If this ray be re- ®®*^®*''** 
ceived on a polished but unsilvered glass, which makes with 
it an angle of 35“ , we shall perceive the following phe- 

nomena, which are independant of the angle of incidence 
on the metallic mirror. If b' be parallel to t, that is, if the 
metallic mirror be parallel to the axis b, the ray it reflects 
will retain its properties with respect to a glass sltnnte pa- 
rallel to the axis c ; it will penetrate it entirely. If 5' be 
parallel to c, the reflected ray will retain its properties for e 
glass parallel to the axis b\ 

In the intermediate positions, the quantity of light, that 
will have retained its property for a glass parallel to the 
HX\sb\ is proportional to thesquare of the sine of the angle 
comprised between the axes 6' 5; and that which has re- 
tained its property with respect to^ a glass parallel t6 the • 

Ms „„ 
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KaT from the 
rr.f^talUc mirror 
dwsecrofi by 
t'ulcamous 


reftoctofl 
np-vcral li iirs 
from metillic 


Kefl-'ctifci light 
received MO 
biack marble. 


Ordinary ;)hc- 
f'oinena of op- 
tics explicable 
on the hypo 
ihe'?is of Huy- 
pheiis, or of 
Newton: 


tot tho-f licre 
mentinncd not 
recuiiciUble 


axis c is proportional to the square of the cosine of the same 

angle. 

When the inetalKc mirror makes equal angles with the 
axes h and c» 6' makes an angle of 43° with each ; and then 
the light comports itself in the same rnunner on a glass pa- 
rallel to the axis 6 , or to the axis c; it seems, in this case, 
to have resumed all thecbaracters of direct light. 

If the ray reflected by the metallic mirror be dissected 
by means of a crystal of calcareous spar, in disposing its 
principal section parallel to the plane of reflection, the pro- 
portion of the intensities of the ray refracted extraordinarily 
and the ordinary ray is equal to tJie square of the tangent of 
the angle included between the two axes, 6, h\ 

I If the Hght be made to undergo several reflections from 
metallic mirrors, before subjecting it to tlie action of a second 
transparent body, the phenomena are analogous to those I 
have mentionwl. If the axis h of the second ray be panillcl 
to tho axis 3 or c of the first; if the axis h' of the third 
be parallel to the axis h' or c of the second; and so for the 
rest ; the property of the ligfit already laid down will be in 
no respect altered-: but if these axes be inclined to one 
another, it will be divided with resjiect to tire two con- 
secutive mirrors, acco!*ding the law I have mentioned. 

If the surface of a poli«''ed epake substance, as black 
marble, be made to turn round the axis c of the first re- 
flected ray, the reflected li<,ht will be seen to diminish to a 
certain point, at which it is iiuU,und beyond which it begins 
to increase.' 

All the ordinary phenomena of optics may be explained 
■ either on the hypothesis of Huyghens, who supposed them 
to be produced by the vibrations of an ethereal fluid; or 
agreeably to the opinion of New'ton, who supposed them 
to be produced by the action of Ivodies on luminous parti- 
cles, considered as themselves belonging to a substance 
obeying the aftracti^'e and repulsive powers, that serve to 
oSljIain other idiysical phenomena. The laws respecting 
the course of rays in double refraction too may be explained 
on either hypothesis. But the observations I have related 
proVe, that the phenomena of reflection are different at the 
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«amc ang^le of incidence,’ which cannot take rilace on the »'»ih tlmi of 

h5’pothesis of Huygheiis: for wc must necessarily coltclude 

from them, not only that light a substance obedient to il.'c * 

forces that set other substances iu action, but also that the 

form and arrangement of l^s particles have great influence 

on the phenomena. 

If we transfer to the luniiuous particles the three rectan- All thephenO' 
gularaxes, a, 6, c, to which tire plicnoineiia i have described ble from^a- 
are referrible ; and If we suppose, that, the axis a being file law. 
still in the direction of the ray, the axis b or from the in- 
fluence of tlie repu/aire powers, becomes perpendicular to 
the direction of these powers; then all the phenomena of 
total reflection, and of partial reflection, and the most ex* 
traordinary circumstances of double refraction, become 
consequences of one another, and are deducible from this 
single htw, namely, that ; 

If we consider, iu the transfereime of the luminous parti- The l:iw. 
cles, their motion round their three principal axes, a, c; 
the quantity of particles, the axis d or c of which becomes 
perpendicular to the direction of the repulsive forces, will 
always be proportional to the square of the cosine of the 
angle, which these lines will have to describe round the 
axis a, to take this direction ; and reciprocally, the quan- 
quantity of the particles, the axis 6 or c of which will ap* 
proach the nearest possible to the direction of the repulsive 
forces, will be proportional to the square of the sine of the 
angle, which these lines will have to describe in their rota- 
tion round the axis o, to arrive at the plane, that pusses 
through this axis and the direction of the forces. 

In the cose of double refraction, and when we consider the 
phenomena, that are exhibited by two contiguous crystals, 
we may express this law in the following manner. 

If we conceive a plane passing through the ordinary ray Law in tlie 
and the axis of the first crystal, and a second plane passing double 
through the extraordinary ray and the axis of the second 
crystal, the quantity of light proceeding from the ordinary 
refraction of the first, and refracted ordinarily by the second, 
is proportional to the square of the cosine of the angle com- 
prised between the two planes aUivemeutioned ; and the , 

quantity 
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axis c is proportional to the square of the cf^sinc of the same 

When the metallic mirror makes equal an::le& uitii ihe 
axes h and c, h> makes an ang^le of 45** wirh each ; and then 
the li^ht comports ilself in the same maniu r on a 
rullel to the axis h , or to the axis c'; it s‘h ju", in tius ta ts 
to have resumed ail theoharnetLTs of dirc('' 

Ttay from the If the ray reflech»d by the metallic nir. or he disserted 
mctalUc mirror i - ^ i i 

rizvertt'd by oy meaiis of a crystal ot ralrareoiis spar, u) disposm:; .tiv 
...icaroous principnl section parallel to the plane of reheetioii, the p^-e- 
portion of the intensities of rlio ray refracted extraortlinani> 
anti the ordinary ray is equal to the ‘square of the tant^ciit of 
the angle incinded between the t'.vo .ixes, h, h\ 

Mjjht rcflfjnM ]f the light be made to undergo ^<'veral reflections from 
mirrors, before subjecting :t tt. tiie i etion ofa second 
n.zrrors* transparent body, the phenomena are analogous to those I 
have mentioned. If the avis b of the second ray be parallel 
to the axis 5 or c of the first: if the iixi.i h of the third 
be parallel to the axis h or c of the second; and so for the 
rest ; the property of ♦he light already laid down will be in 
no respect altered; but if these axe*? be inclined to one 
another, it r;i!! be divided with respect to the two con- 
secutive mirrors, according c* the law 1 have mentioned. 
fiefi'Tf.M! light If the surface of a poli-^'-ed opake substaace, as black 

bUcrnla blc, ^ the axis c of the first re- 

flected ray, the refleH*ted will be seen to diminish to a 
certain point, at which it is null, and beyond which it begins 
to increase. 

C/rclihiff -,.hc. All the ordinary phenomena of optics may be explained 
t,c"px"pi.MwT hypothesis of Huyghens, who supposed them 

on iheVi >0 to he produced by the vibrations of an ethereal fluid; or 
thesis of I!u,- agreeably to the opinion of Newton, who supposed them 

fTlien^, orot .i • t* 

NewUMi: "I® produced by the action of ^*odies on luminous parti- 

cles, considered as themselves belonging to a substance 
obeying the aftractive and repulsive powers, that serve to 
eirplain other physical phenomena. The laws respecting 
the course of rays in double refraction too may be explained 

‘ ‘ on either hypothesis. But the observations I have related 

r>t*niionc(J not i * i i /» n • 

TtfconciUbrc* l»rovc, that the phenomena of reflection are different at the 


same 
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name ang^le of incidence,* which cannot take nlace on tlie w'th that of 
hypothesis ->r Huyi^heiis : for we must pecessai.iy conclude ^’J^ *^**’**^ 
from them not only that lin'ht is a siib&taiice obedient to iLe • 

foi'ceatha* -^et other substances in action » btit also that the 
form aii<! arrangement of .X particles have ^reut influence 
on the phen omena. 

If tra jsfer to the luniinons particles the three reetau- iHephcno* 
gular axes, a, c, to which the phenomena 1 haveaescnbed bicf?omaT.a- 
are veferril ie ; and if we suppose, that, the axis a being kl«? law. 
still in the direction of the ray, the axis b or c, from the in- 
fluence of i he rrpn/xirr /iotacrv, becomes perpendicular to 
the direciK'ii of these powers; then all the phenomena of 
to: ill reflet tion, and of partial reflection, and the most ex* 
tniordinar) circumstances of double reiraction, become 
conse(]uences of one another, and are dedncible from this 
single law, namely, tViat; 

11' w-e consider, in the transference of the luminous parti- The Irm, 
cles, their motion round their three principal axes, a, c; 
the quantity of particles, the axis h ov c of which becomes 
perpendicular to the direction of the repulsive forces, will 
always be ^iroportioiml to the square of the cosine of the 
angle, which these lines will have to describe round the 
axis G, to take this direction ; and reciprocally, the quan- 
quantity of the particles, the axis 6 or c of which will ap- 
proach the nearest possible to the direction of the repulsive 
forces, will be proportional to the square of the sine of the 
angle, which these lines will have to describe in their rota- 
tion round the axis a, to arrive at the plane, that passes 
through this axis and the direction of the forces. 

In the case of double refraction, and when we consider the 
phenomena, that are exhibited by two contiguous crystals, 
we may express this law in the following manner. 

If we conceive a plane passing through the ordinary ray in the 
and the axis of the first crystal, and a second plane passing 
through the extraordinary ray and the axis of the second 
crystal, the quantity of light proceeding from the ordinary 
refraction of the first, and refracted ordinarily by the second, 
is proportional to the square ol the cosine of the angle coni* 
prised between the two planes aboveuieutiozied ; and the. 

quantity 
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quantity of light refracted extraordinarily w proportional to 
the square of the sine of the same angle. If it be the ex- 
traordinary ra)^ of the first crystal on which we operate, we 
obtain a similar result, changing the word ordinary for ex- 
traordinary, and reciprocally. 

With regard to refiectioii, if we consider, for example, a 
ray reflected by one glass, with which it makes uii angle of 
Fu^cctiun. 35° ii5', and falling on a second glass at the same angle, 
the angle comprised between the two surfaces being in other 
respects arbitrary : we must conceive a plane perpeiidiciiUir 
to the first glass, and another perpetidieuiur to the second, 
passing through this reflected ray; and the quantity of 
light reflected by the second glass will be proportional to the 
square of the cosine of the angle comprised between these 
two planes. 

1 shall confine myself to a few examples of the application 
of this law. 

Examjiles of AVheu a ray is reflected by the surface of a glass at an 
onhr<:'iaw angle of 54" 35', we find, that all iu particles are disposed 

Exaniplt' 1, in the same uiaiiner ; since, if we present perpendicularly to 

this ray a prism of crystallized calcareous spar, the axis of 
which is in the plane of reflection, all its particles will be 
refracted in a single ordinary ray, none being refracted exi* 
traordinarily. In this case the analogous axes of these par- 
ticles are all parallel, since they all comport themselves in 
the same manner. Let us call the axis ol' these particles* 
which are perpendicular to the plane of leflection, 5. All 
the particles, of which the axis c was perpendicular to that 
plane, have penetrated the Iransparpnt body. If therefore 
we present to the particles reflected, and under the same 
angle, a second glass parallel to their axis c, tliey will ba 
found similarly dreu instanced with those, which could not 
be reflected by the first ; the ray tlttJrefpre will penetrate 
this second glass entirely. In fact, experiment shows, that, 
under tiiese circumstances, all the particles escape the 
forces of reflection. 

When we place two rhomboids of calcareous spar on one 
another, so that their principal sections are parallel, a solar 
ray parallel to these principal sections produces but two 

emergent 
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emergent rays ; those which arise from the ordinary and ifx- 
traordinary refraction of the first crystal being refracted 
each in a single ordinary or extraordinary ray by the second. * 

In fact in this case it may be conceived, that, whether the 
axes of the crystals be parallel, or placed in opposite di- 
rections, every ray issuing from the first crystal parallel to 
its principal section is not divided by the second, for its 
movement takes place round the axis b or the axis c ; and 
we have seen by the phenomena of reflection, that, when- 
ever the movement takes place round these axes, the ray is 
not altered ; all the particles presen’ing the parallelism of 
their similar axes. The rotation round the axis a being the 
only one, that changes the respective positions of the axes 
of the particles of a given ray. 

When the incident ray makes any angle whatever with the Exarniyle::. 
principal sections, the rays that proceed from the double re- 
fraction of the first crystal are divided into two by the 
Eecond, so that we then obtain four emergent rays. In this 
circumstance however there are two different cases, in which 
the phenomena are very distinct : that in which the axes 
of the crystals are parallel, and that in which they are in op- 
posite directions. When the axes are parallel, a very vivid 
light must be employed, and the plane of incidence must be 
removed to a sensible distance from that of the principal 
sections, to be able to perceive the rays refracted ordinarily 
by one crystal and extraordinarily by the other. In fact, 
agreeably to the theory, the maximum of intensity of these 
two rays is not the thirtieth part of that of the ray, which 
proceeds from the ordinary refraction of the two crystals; 
which has led those who have written on this subject to 
imagine, that, when the principal sections and the axes are 
parallel, the light comports itself in the same manner as in 
the principal section, whatever be the direction of the inci- 
dent ray : but if we employ a vivid light, under suitable 
circumstances, observation accords perfectly with the the- 
ory. The phenomenon is much wore evident, when the 
axes are in opposite directions. 

The extraordinary refraction is produced by a repulsive Extraordinary 
force, the action of which is proportional to the stjuare of refraction. 

the 
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the f»iie of t.he angle included between the axis of the crys- 
tal and the y ' i icipal axis, ii» of the luminous particle* All 
th(E; particles, of whicii tiie axis b is perpe^idir ular to this 
force, are retracted ordinarily; and all those of which the 
axis e is perpcndu uU) to it, are refracted ordinarily* The 
particles refracted ordinarily, that escape the repulsive 
force, are in the same case with those, that escape reflection 
in the first class of facts i have described* 

The phenomena of double reflection at the second sur* 
face of transpurent crystals are aimlogous to those of the re« 
fraciioo in two crystals, the principal sections of which are 
parallel, and their axes in opposite directions; with the ad* 
dition of this property common to all diaphanous bodies, 
that, when the reflecting face is parallel to the axis c of the 
luminous particles, the reflection at a determinate angle it 
null. 

Thus, without the knowledgeof this singular property of 
transparent substances, the most extraordinary part of the 
phenomena of double refraction would have remained inex* 
plicuble. . 

I shall not enter more largely into the particulars of the 
application of the theory I nave brought forward, but shall 
content my^eli with saying, that it refers to one source a 
number of facts, which seemed to have no analogy to each 
other, Hnd the want of connexion in which rendered it 
almobt impracticable to measnrethem* 

I do not pretend to point out the cause of this general 
property of the repulsive powers that act on light ; 1 merely 
exhibit the means of connecting the phenomena with each 
other, of ascertaining them before hand by calculation, and 
of measuring' them with accuracy : at the same time in re* 
feri'i I g the tigures of the luminoiis particles to three rectan* 
gular angles, as those of aa octaedron would be, 1 antici« 
pate not lung respecring the real figure of these particles ; 
but I pycuf lit the result as a consequence of the calculation, 
to which 1 have been led by the analysis of the pbenomena 
that 1 have observed. 
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IL 

Experiments on the Production of Sound in Vapour-, hy Mr. 

Biot*. 

^^\.N inBnite r umber of experiments have been made on Production 
tbi .<.u .tev iL Ni^ich SOU!* 1 ;s produced and transmitted in 
ditfeient u'.ediuais. It has been shown, that it is neither in vapour not 
formed nor transiaitteil in a vacuum; and its transmission yet examined, 
through solids and liquids has been examined : but no one, 

1 believe, has yet thought of making these experiments in^ 
vapour. Such a; inquiry h« weveris well calculated to ex- 
cite our curiosity ; for, settin&r out with thie results that ex- No sound 

perience has made known with respect to the constitution 

t • 11- 1 ouced 111 VA* 

ot the vapour that tills a given space, and applying to them pour. 

the mathematical principles on which the laws of the minute 
vibrations of elastic fluids are usually founded, it is evident, 
that no sound should be produced in vapour. 

In fact it is shown, by the experiments of De Luc, Saus- Proper of 
sure, and Dalton, that the quantity of vapour of water, or of **P®^*’* 
any other liquid, that is formed in a vacuum, depends only 
on the dimensions of that vacuum and the temperature : so 
that, if this vapour have an elasticity capable of sustaining 
the manometer at a certain height, and you compress it 
slowly, so as to ohhge it to occupy a smaller space, the elas- 
ticity will not be iiin eased by this compression, &ik that of a 
permanent gas wouiu be; but a portion of the vapour will 
return to the liquid state, without any variation of the ma- 
nometer ; and only so much will remain, as is adapted to the 
new limits, to which the vacuum is reduced. The reverse 
will happen, if the space be enlarged instead of diminished : 
a new quantity of vapour will he formed to fill it, but with- 
out any change in the elasticity, or in the manometer* 

These results have been completely established by the 
learned gentlemen I have mentioned, and we nmy easily 
convince oufseWes of their accuracy. It is sufficient to in- 
troduce into a barometer a small quantity of any liquid; 
and to measure the height at which the mercury stands, 

o Mem. de la Soc. d^Arcueil, veil. II, p. §4. Read to tht Institute, 

Oetshfrthe 1807. 

after 
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after »t is depressed by the elasticity of tlie vapour formed. 
If we then raise or lower the external level of the mercury, 
the interior column will rise or fall exactly as much in the 
tube; and thus, according as the space remaining at the 
top of the tube is diminished or increased, a part of the va- 
pour will be precipitated, or fresh vapour will be formed : 
but, the temperature remaining the same, the elasticity will 
not alter. 

Vihnitiomofa Now let US suppose, that a sonorous body begins to vi- 
brate in such a medium ; each of its vibrations will diminish 
the space in one direction, and increase it in the opposite. 
Thus on one side there will be a small quantity of vapour re- 
duced to the liquid state, and on the oilier a small quantity 
of liquid will assume the state of vapour. These condensa- 
tions and dilatations will take placeclose to the sonorous body 
in the small extent of its vibrations, but will not be pro- 
duced beyond this. Thus the motion will not be propa- 
gated througii the rest of the fluid mass, and consequently 
the sound will not be transmitted. 

if we suppose Let u» next suppose, that the sonorous body, in com- 
ihcse to (iisen- pressing the vapour by its rapitl vibrations, disengages from 
it mechanically a certain quantity of heat. This supposi- 
tion is by no means improbable, for we know, that vapour 
gives out a great deal of heat in its condensation. The va- 
pour of water, for example, according to the experiments of 
Watt, in returning to the liquid state gives out a quantity 
of heat, that is capable of raising the temperature of the 
snuml should water thus produced to 525° [977° F.]. If we take this cir- 
fee produced in puni stance into consideration, the effects of the sonorous 
body on vapour will no longer be the same : the portions it 
compresses will preserve their elastic state, notwithstanding 
the diminution of the space, in consequence of the heat 
evolved, which instantly increases their elasticity. On the 
contrary, in the portion dilated the diminution of tempera* 
ture, preventing a new evaporation, diminishes the elasti* 
city. The phenomena produced near the sonorous body 
therefore are of the same nature, as if the vapour became a 
permanent gas. There will be successive and momentary 
' augmentations and dirninutions of elasticity, the effect of 
which will l>e transmitted step by step throughout tho whole 

Pf 
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of the fluid mass, so us to permit sound to be produced and 
transmitted in it. 

Expeiimentb on the production of sound in vapour there- This may bf* 
fore are calculated to decide the question, whether heat be 
really evolved in an aeriform medium by the eflecl of the vl- 
bralions of sonorous bodies, as we see it in geneml extri- 
cated by any rapid compression. Thus we may subject to 
decisive proof the inj^eriious idea of Mr. Laplace, by which 
he has found means of reconciling the mathematical theory 
of the transmission of sound in air with tlie results of expe- 
rience, takiuj^ into account the neat evolved; for, if the 
effect he supposes do not take place, the vibrations of sono- 
rous bodies in vapour should not produce any sound ; and, 
if they do produce sound, it can be only in consequence of 
the evolution of heat. 

Induced by these motives, I made some experiments on Sound was 
the subject, which completely succeeded. I then repeated 
them in a more perfect manner, in the philosophical apart- 
ments at Arcueil, with my friend Amadeus Berthollet. Mr. 
lierthollet, and Mr, Laplace were present at tliese experi- 
ments, and themselves verified the farts 1 am j<i>in^- to relate. 

We took a glass globe that held 36 litres [near 38 wine Apparatus 
quarts]. Its oritice was closed by a well wade rock, so that 
a vacuum might be made in it, which it preserved with great 
accuracy. To this cock another could be screwed ; so that, 
by pouring a liquid into the space betw^een them, and clos- 
ing both, this portion of liquid could be afterward intro- 
duced into the globe, without admitting any air from with- 
cut. The sonorous body was a small bell, suspended within 
the globe by u slender string fastened to the lower cock. 

A vacuum was first made within the apparatus to tlie ^-xpt^nrr.cnr. 
greatest nicety, and even so as to exhaust a great part of 
the hygroipelncal water, that might have existed in the 
globe, which however was very diy. Then, holding the 
globe by the cock, we set the bell in motion, so as to satisfy 
ourselves, that the clapper struck very forcibly against the 
sides : yet, with all the aliention we could bestow, even 
dose to the globe itself no sound could be percened; so 
that there was no perceptible sound in ix vuciiuni, agretably • 
to the experiments of Hawksbee^ and ail other pbilosoplieis. 

We 



P10DI7CTIDK OF aOUNP fN VAPOUR. 


In aqueovs va' 
frour sound 
pvnductd 


pT*>porr!rnal 
*JL iiA dei»ily. 


!n TipoMf of 
nlouhol sound 
louder. 


Enpcrimenlin 

^I*oorof 


iJistanrc at 
vhich flic 
50'ind wds 
h.'vi’-d in siU 
cnosjdicric air. 


We then introduced into the ^!ohe, in the way I hare 
described, a small quantity of water, part of which was con* 
verted into vapour. The sound iminedidtely be^an to be 
perceptible, though the density of this vapour was ex* 
treinely small, the temperature being only 19* [66*f2* F.]. 
To increase it, an excess of water w'as admitted into the 
globe, and it was placed in a stove at the teiuperature of 
46* [l 14*8* F.]. The sound then became very perceptible: 
it could be heard without stooping down to the globe, and 
even out of the stove through the door. Some water still 
remained in the globe, so there can be no doubt, that the 
sound was produced and transmitted in the aqueous va- 
pour. 

When the globe was taken out of the stove, the tempera- 
ture quickly fell : a great part of the vapour therefore, 
which had been raised in consequence of fhe temperature, 
was necessarily precipitated; and accordingly the sound 
appeared very evidently diminished. 

Without any alteration in the apparatus, we introduced 
the same quantity of alcohol, as we had before of water. 
The specific gravity of this alcohol wasO'823. The vapour 
from this mixture possessed of course greater density and 
elasticity than that of water at the same temperature ; and 
accordingly the sound was much more perceptible: it w'as 
heard from one extremity to the other of the rooms that 
form the philosophical apartments at ArcueiK Sound 
therefore is produced and transmitted in the vapour of al- 
cohol. 

Asa last experiment we tried the vapour of ether. This 
particularly excited our curiosity, on account of its great 
elastic force and density, w'hich are known to be very consi- 
derable ; two circumstances, that must contribute to in- 
crease the intensity of the sound. We begun with drying 
the globe, because the moisture would have diminished the 
tension of the ether ; and then allowed the atmospheric air 
to enter freely, till it was in equilibrio with the external 
pressure, which was 0*7613 [vJ9*951 inch.]; and, carry- 
ing it into a long walk in the garden, we found, that 
the sound of the hell was sensible to the distance of 
145 met. [158*5 yd'] : ben^ood this it was so faint, that the 

perception 
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perc4*ption of it was not sufficiently certain. The temperature 
was 17 * 75 “ [63 • 95 " F,]. Having measured by this experiment 
the intensity of the sound produced in atmospheric air, we 
a^uin made a vacuum in the globe, and introduced into it a 
aufficient quantity of sulphuric ether, to leave a surplus 
above what the temperature could convert into vapour. 

The s[)ecitic gravity of this ether was 0*759. The elastic ^ ’thei jntro- 

force of its vapour, measured by introducing it under a ba- 

rometer freed from air, was 0*3549 met. [13*963 inches], at It'i Tapwiir. 

the temperature of 17*75® [63-95® F.]. The globe being 

filled with this vapour, it was carried to the 'same place as 

in the preceding experiment ; when we found, that the 

sound was perceptible to the distance of !31*5 met. [143*7 I>i»Linreai 

yards]. This conclusively pruves in the most ^*®“vmcing 

manner, that sound is produced and transmitted in vapour, heant. 

as well as iu a permanent gas. But we hare proved, that This prom 

this can take place only from the effect of instantaneous va- ttomenia^ 

. . • I , » 'f ▼dnaiion^ 

nations of temperature, occasioned by the vibrations. It of temperature 

evidently follows therefore, that this cause really exists; 

... bratiorxs ac- 

arid that, according to the judicious remark of Mr. Laplace, cording: to the 

it becomes indispensable for us to pay attention to it in the oil-** 
nmthenjatical theory of the propagation of sound; though ^ 
we cannot directly verify it by the application of the ther- 
mometer, because this instrument can no more be affected 
by these successive and momentary variations of heat, than 
the barometer is by the momentary variations of elasticity, 
that take place in the production of sound, and of which 
every one notwithstanding acknowledges the existence. 


III. 

Experiments to proee^ that Fluids pass directly from the Sto- 
mach to the Circulation of the Blood, and thence into the 
Cells of the Spleen, the Gall Bladder, and Urinary Blad- 
der, without going through the Thoracic Duct* By CvE- 
RARD Home, Esq^ F. S*. 

Having on a former occasion laid before the Society Fluids pa;t 
some experiments, to prove, that fluids pass directly from 

• Philofc Trans, for 18II, p. IW. 
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Exp. 1, oiA a 


the cardiac portion of the stomach, so as to arrrive at the cir-' 
eolation of the hloorl without going throui^h the thoracic duct, 
the only known channel by which liquids can arrive there; 
the present experiments are brought to confirm that opi* 
nion ; but in stating them, I wish to correct an errour, I was 
led into, in believing that the spleen was the channel, by 
which they are conveyed. 

At the time 1 made ray former communications*, I was 
conscious, that the facts 1 had ascertained wcie only sufficient 
to open a new field of inquiry ; but as I might never be able 
to make a farther progress in an investigation, beset with so 
many difficulties, I thought it right to put them on record. 
Since that time 1 have lost no opportunity of devising new 
experiments to elucidate this subject ; and the circumstance 
of Mr. Brodie, the assistant of my phiiosophical as well as 
professional labours, having tied the thoracic duct in some 
experiments which wdll come before the Society, suggested 
to me tke idea, that, if the thoracic duet was tied, and pro- 
per experiments made, there could be no difficulty in ascer- 
taining whether there was any other channel between the 
stomach and the circulation of the blood. 

With this view f instil uled the following experiment, 
which was made on the isyth of September, 1810, by Mr. 
Brodie, assisted by Wblliain Brande und Mr. Gatcombe. 
I was unavoidably prevented i’rom being present during the 
time of the experiment. 

Exp, 1. A ligature was passed round tlje tliorado duct of 
a rabbit, just before it enters at the junction between the 
left jugular and subclavian veins: an ounce of strong infu- 
sion of rhubarb w’as then injected into the stomach. In three 
quarters of an hour some urine was voided, in which rhu- 
barb was distinctly detected, by the addition of potash. An 
hour trod a quarter after the injection of the rhubarb the ani- 
mal was killed : a dram and half of urine v/as foand in the 
bladder highly tinged with rhubarb, and the usual alteration 
of colour took place on the addition of potash. The coats 
of the thoracic duct bad given way opposite the middle dor- 
sal vertebra, and nearly aa ounce of chyle was found effused 
into the cavity of the thorax, beside a considerable quantity 
• Bee Jwa. voU XX;, p. 374, and XX!, 101. 

id 
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ID the cellular membrane of the posterior mediastinum. 

Above the ruptured part the thoracic duct was entire, much 
distended with chyle; and on tracing it upwards, the termi* 
nation of the duct in the vein wa$ found to be completely 
secured by the ligature. The lacteal and lymphatic vessels 
had given way in several parts of the abdomen, and chyle 
and lymph were extravasated underneath t|?e peritoneum. 

In this and the following experiments the infusion of rhu- Infusion of 
barb was employed in preference to the prussiateof potash, gg'jJjp 
in consequence of its having been found in those I formerly sensible 
made, that one drop of tincture of rhubarb could be de- 
tected in half an ounce of serum, and nothing less than a 
quarter of a grain of prussiate of potash in the same quan- 
tity could be made to strike a blue colour when the test was 
^dded. 

Erp. 2. The experiment was repeated upon a dog. In Fxp. 2, on a 
this f was assisted by Mr. Brodie, Mr. William Brnnde, Mr. 

Clift, and Mr. Gatcombe. After the thoracic duct had been 
secured, two ounces of strong infusion of rhubarb were in- 
jected into' the stomach, and in an hour the dog was killed* 

The urine in the hladcler, on the addition of potash, became 
deeply tinged with rhubarb. The bile in the gull bladder, 
by a similar test, was found to contain rhubarb. The lacteal 
vessels in several parts of the mesentery had burst, and 
chyle WRS extravasated into the cellular membrane ; the tho-^ 
racic duct had given way in the lower part of tlie posterior 
mediastinum, and chyle was extravasated. Above the rup- 
tured part the thoracic duct was much distended with chvle; 
it was rea iily traced to the ligature, by which it was com- 
pletely secured. 

These experiments appeared to establish the fact, that the The thoracu 
thoracic duct was not the cininnel through which the infu- 
sion of rhubarb was conveyed to the circulation of the blood, 
and it now bi^came easy to ascertain, whether it passed through 
the spleen, by extirpating that organ, and repeating the last 
experiment. 

On the 2 l 3 t of October, 1810, the following expenmeot 
was made with the assistance of Mr. Brodie, Mr. Clift, Mr. 

Gutcombe*, and Mr. Morey. ^ 
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Exp. S, on a Exp. 3. The thoracic duct near its termination was se-* 
in a dogy whose spleen had been removed four days 
and the spleen beforey and three ounces of infusion of rhubarb were injected 
extirpated. jn^Q the Stomach* In an hour and half the dog was killed^ 
and the urine was found strongly impregnated with rhubarb; 
and on examinationy the thoracic duct was found to be com- 
pletely secured by the ligature. Several of the lacteals had 
bursty but the duct itself had not given way; it wa^ greatly 
distended with chyle and lymph. 

Tlie spleen not By this experiment it was completely ascertainedy that the 
ihc passage, g^jeen is not the channel through which the infusion of rhu- 
barb is conveyed into the circulation of the bloody as 1 had 
been led to believcy and therefore the rhubarb* in my former 
experiments detected in the spleeuy must have been depo- 
sited in the same manner as in the urincy and in the bile. 

In the next The detection of this errour made me mure anxious to 

periinent the o^oid being misled respecting the thoracic duct; and there- 

termination of *, , , ^ . 

the thoracic fore, although there was little probability that the infusion 
h^rside ^nd rhuburb could have passed into the lymphatic vesseU, 
Che hmphstic open into the blood vessels of the right side of the 
trunk of the neck, I thought it right, before 1 proceeded farther, tore- 
secureih'^^^^ peat the experiment, securing the termination of *,he thora- 
cic duct on the left side, and the lymphatic trunk of the 
right side, where it empties itself into the angle between the 
jugular and subclavian vein* 'Fbis was done on the dStb of 
October, 1610, with the assistance of the same persons as in 
the last experiment. 

£xp. 4, on a Expx 4. The tlioracic duct of a dog was lied, a^ <11 the 
former experiment; in doing it the duct wa^ wounded, and 
about a dram of chyle flowed out ; the lymphetic trunk of 
the right side was then secured. After this, three ounces of 
infusion of rhubarb were injected into the stomach, ar*d in 
an hour the dog was killed. The urine and the bile were 
found distinctly impregnated with rhubarb* On opening 
the thorax, some absorbent vessels, distended with l3'mphy 
were seen on the right side of the spine, entering an absorb- 
ent gland on the second dorsal vertebra, and the vasa efie- 
rentia from the gland were seen uniting with other absorbent 
vessels, and extending towards the right shoulder, where 

they 
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they fori'itd u coionioii trunk with the abborbciits froin the 
neck and axtiiaj tins trunk was iound included in the lijiU* 
tore. Tli“ thoracic duct was moderately diattnded with a 
mixture of chyle and lymph; in tracing it upwards, an 
opening was seen in it immediately below the ligature, 
through which the contents readily passed out when pres- 
sure was made on the duct: above this opening the duct 
was < . n iel<‘ly secured by the ligature. Nearly a dram of 
the I, ■ ) roiitained in the thoracic duct was collected and 
tested by pplusb, but there did not appear to be any im- 
pregnation of rhubarb. 

Exp. 5. The last experiment was repeated on another Exp 5, on a 
dog, on the 21st of Janmirv, IPtl, with the arsistaiice of*^®*' 

Mr. Brodie, Mr. W. Brande, Mr. Clift, and Mr. Gatcombe. 

The dog was killed an hour after the thoracic duct nnd lym- 
phatic trunk had been secured, and the infusion of rhubarb 
had been injected into the stomach. 

In tying the right lymphatic trunk, a lymphatic vessel 
from the thorax going to join it was wounded, from which 
chyle flowed out in considerable quantity during ibe whole 
time of the experiment; a short time before the dog was 
killed some of it was collected, but on testing it with potash 
no rhubarb was detected in it. 

The urine was found impregnated with rhubarb, as was 
also the bile from the gall bladder ; but both in a less de- 
gree than ill the last experiment. The lacteal vessels and 
rae.seiiteric glands were much distended with chyle; and on 
cutting into the glands chyle flowed out in considerable 
quanii^ Some of this was collected and tested with pot- 
ash, but showed no evidence of rhubarb being contained in 
it. The thoracic duet was much distended; it was traced 
to the ligature, and was found to be completely secured. 

Lymphatic vessels from the right side of the posteiior me- 
diastinum were seen extending towards the ligature, that 
had been tied on that side; they were nearly empty; and 
the trunk formed by the junction of these with the lympha- 
tic vessels from the right axilla, and from the right side of 
the neck, was seen distinctly included in the ligature. 

While Mr. Brodie was tracing the thoracic duct, Wt. Some thufc.iri 
William Brande was making an infusion of tiie spleen, and 

VoL. XXX. — Nov. 1811. N showed 
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but none per- s^howed me a section of 5t, in which the cells were larger, and 
more distinct, than 1 had ever seen them in a dot;-. There 
was a slight tinge of rhubarb in tlie infusion from the spleen. 
A similar infusion was made of the liver; but the <|nantity 
of blood contained in it being much greater than in the 
spleen, the appearance was not sufTicienlly distinct to decide 
whether it contained rhubarb or not. Tlie^e experimeiilft 
appear completely to establish the* fact, that the rhubarb 
did not pass through the thoracic duct, and iberefore niuat 
have got into the circulation of the blood by ^sorne ollicj 
channel. They likewise completely overturn t])e opinion 1 
had adopted of the spleen being the medium by which the 
rhubarb had been conveyed, and show that the spleen an- 
swers some other purposes in the animal economy. 

The ri ;b^rb The rhubarb found in the spleen does not arrive there bf- 
probably de- enters tho circulation, it is therefore most probably 

spleen in the afterwards deposited in the cells in the form of a secretion. 

lorrn of a so- Yhut the rhubarb goes into the ciretilation is proved*hv my 
♦ retion. .... : ^ . 

former experiments, in which it was detected in the splenic 

vein. The prnssiate of petarb is hardly to be di.^-covered in 
the blood of a living animal, since the proportton which 
strikes a blue colour on the addition of solution o* iron, is 
greater than the circulating fluids can be evf>ected to contain 
at any one time, as it goes off by the secretidos nearly as fast 
as it is received into the blood vesstls. In a moderately 
sized ass more than two drams must be dissolved in the 
biood licfore its presence there can be det'.cled.’ 

That the fluid contained in the cells of the spleen is se- 
creted there, is rendered highly probable, since it is most 
abundant while the digestive organs aie employed, and 
scarcely at all met w'ith when the animal has been sometime 
without food. The great objection to this opinion is, there 

Iht: lyiTiplia- heii) 5 ^ no excretory duct but the Ivmphaiic vessels of the 

tirsoi iho ^ , I , ‘ , 

spleLi) proba- Spleen ; these however are both larger and more uuinerou» 

bly form us jjj other organ : lltey are found in the ass to form 

CACietoryduct ^ i i » 

one common trunk, which opens into a large gland on the 

side of the iliovacK duct, ju-st above the i cccptaculum chy li ; 

and when the quicksilver is made to pass through the 

branches of this gland, tliere is a trunk equally large on the 

opposite side, which makes an angle, and then termioates 

in 
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in the thoracic duct. This fact I ascertained at the Veteri- 
nary Collegfe, assisted by the deputy professor Mr. Sewell, 
and Mr. Clift. These lymphatic vessels are equally large convpyine 
as the excretory ducts of any other glands, and therefore suf- 
ficicnt to carry off the secretion formed in the cells of the 
spleen ; and where a secretion is to be carried into the tho- 
racic duct, it would be a dexMation from the general plan of 
the animal economy, were any but lymphatic vessels em- 
ployed for this purpose. 

It is a §tron{; circumstance in favour of the secretion be- 
ing so conveyed, that in the last experiment, the lacteals and 
cells of the spleen were unusually turgid, being placed un- 
der similar circumstances, the thoracic duct being so full as 
not to receive their contents. 

The purposes that are answered bv such a secretion from 
the spleen into the thoracic duct cannot at present be ascer- 
tained. 


IV. 

0/ the mechanical Powers in the Leaf Stalks of various Plants^ 
In a Letter from Mrs. Agnes Ibbetson. 

To Mr. NICHOLSON. 


SIR, 

In pointing out what appears to me to be the perfection Mechanical 
of mechanism in the hairs of plants I have by no means ex- 
hausted the subject, but rather begun it. The mechanism 
of botany, though not yet familianVed to our ideas, is not 
the less beautiful, or true. As I have introduced it, so I 
shall continue to exhibit specimens of it, showing, that 
there is not a part of a flower, leaf, or stem, that is not ma- 
naged by mechanical means. This is admirably depicted aepicted iathw 
in the leaf stalk, which I shall make the subject of the 
present letter; as Mr. Knight, in^his view of it, has given ^ 

•nly one sort of peduncle, without deaoribiug tht xocmsed 

Ns 
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size of the part that joins the which at one time of the 
year is but little larger, and shows the gatherei* but poorly. 

There appeals a regular gradation of roechanism in this 
part of all plants, from those which, having the leaves per- 
fectly sessile, are fastened in such a manner to the stem, as 
to be absolutely incapable of turning, or moving in any 
manner, to those plants, the leaves of which move with a 
touch, and the mechanism of which 1 have before described 
in the mimosa sfinsitivaf* 

\rpch«nisra I have already with indefatigable pains traced this gradu- 
MLcredbing through 130 genera of plants, differing as much as 

the muno^as. possible, selecting in each a few to illustrate this truth, and 
in which the mechanism increases gradually from the firs^ 
the leaves of which move not, and have therefore no spiral 
wire, to the miinossi, which has it knotted and turned over 
balls. 

The first degree of motion in the peduncle is caused by 
the simple spiral wires in their cases passing into every di- 
minutive vessel in the leaf. The motion is then as simple 
as the meaii'J, and (he leaf is merely drawn nearer, or falls 
farther from the stalk : but when the spiral wire is doubled 
or crossed, there appears some diversity of motion, by the 
leaf not only advancing and retiring, but being able to be 
Most plants drawn on one side. The next gradation is shown by the 
have gather- increase of l!ie peduncle next the stalk, and this increase I 
have ventured to call the gatherer, because it contracts and 
dilates to favour the spiral wire. When this is found dou- 
ble, that is, adjoining the leaf, as well as the stem, the 
motion is very greatly increased, since each of them moves, 
through the third of a circle, as I shall presently show* 
When there appears a ball within the gatherer, the leaf 
generally proves to be one of those compound leaves, which 
close as the evening advances. The gradation from this to 
the mimosa, or those leaves which move with a touch, seems 
effected by more balls, and by the spiral wire being knotted 
in a mure complicated manner. It would have been curious 
to show one of each of these specimens, which I have drawn 

*' The name by which I disUnguish the increased part of the peduncle. 

t See Journal, val. XXIV, p. IfO. 


for 
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for myself; but they would take up too much room, SIy» in 
your Journal : 1 shall therefore give only a specimen of what 
1 mean by a gatherer; and a representation of the leaf*^ 
stalk dissected. 

No i)erson can have examined a tree with attention, with- The beautiful 
out observing the beautiful arrangement of its leaves ; the 
exqui^Jite manner in which they are prevented from obstruct- 
ing the light, or keeping the air from each other, a id the 
various curious contrivances (especially with large leaves) 
manifested in raising or depressing them, so as to prevent 
their throwing too deeji a shade on each other, and on 
those that are beneath them. It is to the gatherers alone 
they are indebted for this, to the power the two end* of 
the pediiticie have of turning through the third of a ciri le, 
that they are able to place tbemselves in this manner, and 
arrange their leaves In such beautiful order, so conducive 
to their benetit and future health. 

The peduncle may generally be divided into three parts, 
and, if it has any meciiaiiism to manage, whicli it is sel- 
dom without, it is always found in two of these parts, that 
which joins the peduncle to the stem, and that which unites 
the leaf to the peduncle. PI. V, tig. 1, is a drawing of the ot 

peduncle of the iiburuum or c\tisus. A B are the two ga- 
tberers; ar^d C D are the same extrcinelv inagnifh ti, and 
dissected ; it is easy to see, that the spiral wire beuiir much 
contracted may draw these into various figures, according as 
it is tight or loose within the gathiTers, as it is at e e, and may 
turn them three parts of a circle; au^ thus ma the leaf 
or h*af-stalk measure a very extensive circumference ; and 
by this means accommodating its neighbour, and plac ing 
itself in the most eligible situation, not only for its leaf, but 
for the buds which are trusted to its care, and generally in 
the axilla of its [led uncle. The gatherers at both ends 
appear, when much contracted, like a •■crew at the exte- 
rior, and sometimes they are so bent as to be doubled, but 
at another time you will hardly be able to see Miat they 
do gather, so various is their figure. 1 shall now show a Description of 

specimen of a leaf-stalk, which comes nea.er in gradation 
^ . . i. , , polvaiorpltd. 

to the sensitive plant., one of the rp^^dicagoes, differing little ^ 

from the trif'cliuiiis, and many of the diadelphiau plants. 
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formation of 
ihe baLls. 


Kurm of the 

^\erlaMing 

pra. 


A ftrang'C mis 
take. 


Fi|;* f W the plftiU: B B is the upper ^aiherery but it has 
instead n/ the nnder oue a siipula, which seems by some 
means (which l.Fjave not yet been able to comj>re?u"., <) to 
serve instead. All the trifoliumsauii iiutiibcrsuf tht diadel* 
phian plants, Jiuv«e it thub. ig. 3 shows this part dissected 
nod expkiiied* I have never found the balls zz except in 
the medicngoeSf and not in all of the^e. There is not any 
thing more curious than. the siibst.iuce of which the balls 
nre.forined. It strongly reseiubles the mailer of the bark 
without the inner bark vessels, is extremely watery, is the 
first part that decays, and appears to serve no other purpose, 
than to fix the string in its place. It is curious, that at r, 
where the knot comes, there is a fastening which passes en^ 
tirely through the plant. The gatherers m and n at the 
side have no balls. There is another l*i«Ld of a gatherer of 
a very curious form, which is found in the papilionaceous 
tribe. It has but one ball; but the same matter, being 
collected into a thick lump, is folded into creates (see (ig, 
4) and the dissection fig, Py ) » have a bail in a semi* 
circular socket ; it turns it to one crease, or the other, by 
means of the spiral wire. Fig. 5 better displays this, 
being a side view, and showing how it turns to the right or 
left, by taking the upper or lower crease, which of course 
turns the leaves nearl\ a whole circle. Fig. 6 shows the string 
. when drawn tight ip the gatherer. This will serve to prove 
tbfe thorough mistake of those physiologists, who pretend, 
that the different parts of a plant may be changed for each 
other, and make a peduncle oi leaf take root. Nature does 
not executg her wprlc in this careless manner, each part has 
its separate mechanism, than can perform only the part asv 
signed* If a flower bud is concealed in the peduncle, it 
may by accident grow, since the lower part of the gatherer, 
which joins the stem, is full of fiower buds: but then it ia 
these that grow, and not the leuf-stalk ; nor can, there bo 
liny thing more different, than the peduncle stem. 

1 sb^ll give no farther examples this time, as what I have 
already said will be, I hope, sufficient to make what 1 have 
drawn ttnderstoodf and to give some idea of the meCbanical 
manageaieiit of thk part of most plants; accounting for 
the beautiM araa&geraentof tbeleayes of trees : and proving, 

not 
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not duly that tiieitpira! wire is the cause of motion hn plants* 
butfln^ tlie maiia^meot of a plaut is wholly mechmiicaL 

1 am, Sir, . 

Your oblij'wl Servant^ 

AGNES IBBETSON. 

1 shall in tny next ^ive some account of fhe form of those 
leaves, which beh):i^ to annuals, and those which are 
of the order pentundria dijjvkua, as there are many curiouh 
particulars, which belong to both, and which I have not at 
present time to detail. 


V. 

On the Decomposition of Water in tico or more separaU Ves^ 
selt. In a Letter from Adam Anderson, Esq^ 


To W. NICHOLSON, Esq. 


SIR, 


Though the detection of erroneous statements in mat- Detections of 
fern of science is certainly a more humble task than the dis- i« »ci. 
covery or generalizement of facts, it must still be regarded 
as contributing, at least in some degree, to the progress of 
true knowledge, in so far as erroneous views have a tendency, 
net only to supersede experimental investigation, but to 
waste the energies of the mind in attempts to explain a 
state af things, which has no real existence in nature. I 
have been led to this remark, by reflecting on the difficulty, Difficulty in 
which chemists have hitherto experienced, to explain the 
transmission of the elements of water, during the decora- fomp“s^j?n 
position of that fluid by galvaoism, when a metallic wire '^ater in sef/a- 
forms part of the circuit, and the experiment is performed ^*^*®**‘ 
in separate receivers. 

1 have ascertained, beyond the possibility of doubt, that Oxigen and 
the transmission of oxigen and hidrogen in opposite ^ur- 
rents through the connecting wire is, contrary to the as- thiough the 
sertion of Rittei*, entirely fallacious— .that the supposition 

sue currents. 


• Journal, 4to edition, vol. IV, p, 512. 


of 
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of $aeh E transiniftsioQ miift bavc urit^n^ front Jir^iiMio* 

cttmte mode i>f {teriormiegAho etqpiorinietttji or 
and nowkmntifd ^enemUzement of the fopolriona »t»d ^ - 
tracttoos so(tpo%t‘d to be exerted at the opposite {iAloi[oi^ 
the galranit batte^. - |J. 

Dfcomposi- Most your readers are aware* that, when 
tion of water prQceedia||[ from each extremity of a moderately poiP'^iit 
iD^asDfic g^iJvaiiic battery* in a stale of action, are introduced under 
a receiver filled with water, and inverted over a con* 
taining the same floid, as at FI. VI, lig, ^ being 

connected with the zinc side* and the w with iJie nc- 
gtiiive side, a decomposition of the water immediately en- 
■ndinoneves- ** evolved at p, and bidrogen at fi. The de» 
sd withscpa composition even goes on, when the wires are inserted in 
rate receivers, receivers, fig. 2; attended with this remarkable 

circnrii stance, that oxigen alone is found in one receiver* 
and hidrogen alone in the other. As we are forced in the 
present state of our knowledge, to believe, that a deconi^ 
position of the v^'oter takes plat e at the extremity of each 
$uppo^edre- wire, we must also admit, that the oxigen evolved at fs is 
puUioii a‘id expelled by the negative, and attracted by the positive 
t'ae®xigeiiaod while the hidrogen evolved at p is repelled by the 

hidrogan, positive, and attracted by the negative point; so that*, 
during the decomposition contrary currents of oxigen and 
sufficient to hidrogen art* proceeding along the dottcil line Mop. Kay, 
prevent their we must even admit, that the force of these attroctipns and 
repulsions is suffirifptly powerful, not only to separate the 
elements of water from a state of combination, but also ip 
overcome the mechanical tendency so ascend thiough the 
water, which these elements possess ip their gaseous cqU-v 

Similar pheno- All this maybe admitted without much difficolty ; but 
ihena sai to the fact stated by Ritter is by no means fo easily explained ; 
wheifthe^a- indeed it has never l^een yet accounted for* i^ithout 
ter is in sepifc. having recourse to the most improbable snpposmns. This, 
rate vestieb. p}jiJogopber afBrmS, that when the receivers oA, c<b .fig* 3* 
^lled with water, and inverted over separate vessels, A 3», 
C D* are conoeected by a gold wire, p », if the wires' P* |ff*- 
( from the opposite extremities of the haltery he i^mgrsed * 
iutothe water contained in the vessels A B, C D, a decora- 

position 
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position of the water in the receivers takes place, accompa- 
nied by the same result as before, oxi^en alone bein^ 
found in one of the receivers, viz "ir6, and hidroj*en alone 
in the other, c d. Hence he concluded, that as a decoin posi- The gMses 
tion of the water must have taken place at each extremity J 
of tlie connecting wire, tlie oxi^^en must have passed through the wires, 
that wire from n to p, where it was evolved, and the hidro- 
gen in the contrary direction from p to n. 

This explanation, so much at variance with all our notions The improha- 
of the impermeability of dense metallic substance* bj to a** 

gaseous bodies, seems to hate been reluctantly adopted d'*uK of the 
by the greater number of chemists; while to a few b 
has appeared so inadmissible, that, rather than em- 
brace It, they have been led to doubt tlie truth of the 
opinions commonly received with respect to the compound 
nature of water. No person, however, appears to have 
suspected the accuracy of Ritter’s statement, or even to 
have repeated his expenmients witii any degree of care. 

The experinienti^, wh ch I shull now iiet>cribe, and which, 

I trust, will be deemed worthy of a place in your Journal, 
prove, in the most satUfactory manner, that the transmission 
of the elements of water in opposite curre.^ts throu-h the 
connecting wire is altogether deceptive, and that the opii.iou 
of such a transmission taking place is fonndi d on the wut.t 
of a due attention to all the circumstunces of the experi- 
ment. 

When 1 first repe.ited the experiment of R liter, the re- The etper*.- 
suit, 1 ^'onfesR, appeared very singular; 1 saw no way of rx- repeat* 
plaining why the oxigen and hidrogeu were found separately, 
without adopting the opinion of Ritter, or denying that 
water was a compotuid of these two cleinentury substances. 

At length, however by reflecting more mntiirely on the The phcnch 

subject, J began to suspect, that there might be a positive 

and a negative point in each reve’wer taken in conjunction poMiive and 

with the corresponding cup, over which it was suspended : that 

the extremity of the wire P, tig. 3, c mnected with the zinc each receiver. 

side of the battery, being positive, and the water acting as 

a condiu'tor to the galvanic energy, the positive stale would 

be conveyed through the water to the connecting wire it p, * 

so that the extremity p would also become positive ; while, 

, for 
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for ft biinilar reason, the oj>}>o»ite extremity n would become 
nef^ative: that, conse<|oently, as there wai* a posuuc and a 
negative point in the ^varer connected with each receiver, 
it was obvious, that the dt'com position would be effected by 
mutual attraclious nnd re^iulsions subsisting beiween the 
elements of water, and the two contiguous points of the 
interrupted circuit, which were thus immersed in (he same 
fluid ; in short, that Ritter had been misled by ovcrUxiking 
the decompositions, which, I conceived, look place at the 
extremities p and 7i cftii** wires connected witli the battery, 
i;xp«rtmenf« 1 accordingly adopted a new arrangement, 86 at tig. 4» I 
to prove this, t^aused the wires proceeding from the battery to pass through 
the upper pnit of the receivers (which were hermetically 
sealed) and then placed the receivers over the connecting 
wire priy supported on a stand, and passing through the 
two glass capsules A B. By this disposition of the wiies 
connected with the battery, 1 was sure of collecting 
*T»y gasses which might be evolved at their extremiticp. 
The result aiisw^ered my expectation. I now obtained, not ox- 
igen in the one receiver, and hidrogen in the other, but ihese 
two substances in each, in the exact proportion, in which 
they combine together to form water : for on passing the 
electric spark through the gasses collected in each receiver, 
separately, a detonation took place, the gasses entirely dis- 
appeared, and water was regenerated. The nature of the 
decomposition, which happened in each receiver, was ob- 
vious : the w ire P, proceeding from the zinc side of the 
battery, being positive at the extremity p, and the ^ater in 
the receiver operating as a conductor, the positively electric 
<>taie was transmitted through the water to n, and then 
along the connecting wire np to p, which by this means 
became also positive; in like manner, the wire n connected 
with the copper side of the battery, being negative at the ex- 
tremity a, and the negatively electric state being transmitted 
through the water to p, and then along the connecting wire 
pa to the extremity n, this extremity became negative. 
There being thus a positive and a negative point in each 
receiver, the decompositions which took place diflered in no 
res[»ecl from those which happen when the arrangement 
represented «t fig. I is employed. 

It 
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It now occurred to me, that every interruption of the ETcryinur- 
circuit would aftbrd a positive and a negative point ; and 
tliat a series of decompositions might be procured, by fol- a po aive an4 
lowing out the same arrangements in a succession of re- point, 

ceivers. 1 therefore constructed an apparatus first with 
four interruptions in the circuit, and afterwards another with 
six, fig. Q ; and in both cases, 1 obtained in each receiver, 
the elements of water in the proper proportionn, iu which 
they combine to form tiiis fiuid. The positive and negative 
points are marked in order. 

Though these experiments were perfectly decisive with Anexf^en- 
regard to the effect produced ^'y the contit cling wire, and JJJi' 
sufficiently calculated to unfold the real nature of the de-p<-‘ited. 
composition, to which it was subservient, 1 could not rest 
satibtii'd, till I had repealed an experin)eiit, which Mr. 

Murray seems to adduce in confinnatiou of the imaginary 
tranhipission. 1 say, seems to adduce, for the experiment 
is stated with so little precision (coiisidenn«: the usual ac- 
curacy of this excellent chennsi), that it is difficult to disco- 
ver tlie real object, for which it is brought forward. After 
mentioning the e\|>erimeiit ,of Hitter, and adopting the 
conclusion which he deduced from it, he adds~‘* 1 have Dcromi o i- 
found, too, that if a portion of quicksilver be interposed 
betv\een two portions of wuier, (which can be easily done ve^sf's\Mtl- 
bv filling the bent part of a t-iphoii with quicksilver, aud 

‘ . ® . I , , , ' • , llltupo-tf} 

putting water into each leg) on placing wires connected 
** with a galvanic trough in the separate portions of water. 

“ gas arises from each wire* In orderto repeat theexpe- 
rimenfof Mr. Murray, I constructed an apparatus, such as I 
have represented at fig. G. pahn represents the bent siphon, 
the opposite ends being introduced through two glass capsulcfi. 

A, 13, to which they w ere hermetically sealed at the bottom, 
d, e. Having filled the capsules and the bent siphon with 
water. 1 inverted over the extremities of the siphon two 
small receivers filled with water, through the ends of which 
I had previously passed the gold wires N it, P p, and to which 
they were sealed by melting the glass. I then connected 

the wire N n with the upper side of the battery, aud P p 

^ • 

* Aiu;ra)*5 Chemistry, vo), I, p. 558. 

W'ith 
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with the zinc bide, and immediately Cas was riisenj»ap^d at 
OKipcn in f>nc their resfiective extremities ?/ and p. On examining tlie 
and hi- obtained iii the two receivers, th,e fras in the receiver 

orugt‘11 111 tfK' ^ ^ . 

ot’ *r,whej, co:in€*ctcd with the negative side of the hatterywashldro- 
waTtr ordy was and that ill the receiver connected with the positive 

ecitioyeu: . . , . . ^ . 

side, oxigen. This arrangement did not differ (ibsentiallj 
from that represented at tig. *2 ; and tlie reahoii why tlie 
gasses are found separate is equally applieable to both, 
but when mer- ^ removed the water out of the bent siphon, and 
cury was inter supplied its place with mercury, eonfidently expecting, that 
the mercury (making allowance for its oxidahlc projiertv) 
would ofierate precisely as the connecting wire in the ar- 
rangement represented at fig. 4. Accordingly, on co*uiect- 
ing the wires N and with the oppos»ite sides of the battery, 
th»wa^oxirll;d in a few seconds 1 perceived an oxidanon ot the mercMry 
inon re- taking place at the point p of the bent siphon, which, as the 

e-. \iidrogcn, ''^i**^* ^ P connected wilh the zme side of the battery, 
‘>..c the other was a positive point. Gas was cojnously disengaged at the 
t'ppobite extremity of the siphon, as well as from the points 
't oiiid hi- n arxl p of the connecting wires. After allowing the cjtconi- 
■'* ■'' *'* position to go on dir *Mg some minutes, 1 examined the 

gasses in the two receivers. The iruR in tlie receiver over the 

capsule 1> exph^ded by tbe electric spark, and disappeared 
cora,iletcly, while no efi’ect whatever was produced by pass* 
ing i» succession of electric sparks through the gas in the re- 
ceiver over A. 1 therefore introduced into this receiver us 
much o Vigen, by measure, as was equal to half the bulk of 
tbe gas which it already contained, and which 1 had no doubt 
was pure hidrogm : I then passed the electric spark through 
the mixture, when an explosion took place, and both gasses 
completely disappeared. 

Pifrr there- This experiment, therefore, so far from supporting the 
f'-re ui Ntad. opinion of Ritter, shows, that he must have been misled by 
a partial view of the cirru instances attending the decompo- 
sitions, while it aflfbrds an additional illustration of what 1 
have already slated with respect to a series of alternately 
positive and negative points at every interruption of the cir- 
cuit. 

A- ithcf exp**- Pursuing still farther the idea of this alternation of the 
rinent ah an electric sUlcs, 1 cemented to a glass rod a succession of 

small 


Pifrr thrre- 
f'-re ni>Nlttd» 
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juiull hits of gold wire, und having interposed them in tlmt intoruptei 
state, between the extremities p and 72 , fig. 1, of the two 
wires connected with the pobitive and negative sides of the • 

battery, I observed, with pleasure, a considerable disen* 
gagrment of gas taking place, at tiie same time, from each 
extieinity of all the unconnected wires, which formed the 
galvanic circuit. 

Having thus pointed out the circumstances which misled The principle 
Ritter and his followers, and estajiilished, beyond all doubt, of th“ dec*m- 
the important fact of a positive and a negative point at every 
interruption of the circuit, it Is almost unnecessary to ob- ia all 
serve, that the decomposition*^, wliich happen by employing 
the arrangement first suggested b}' that philosopher, admit 
of being explained on the same principles as the decompo- 
sition effected by introducing under the same receiver a 
positive and a negative point, proceeding immetliately from 
the galvanic battery. 

’ 1 am, Sir, your mc>st obedient servant, 

AD AIM AiNDHllSON. 

Perth Academy 9 
Sept, ^23, 1811. 


VI. 

Description of several new Varieties of carbonated Lime : by 
Mr. Hauy*. 

TThOSK problems, of which the object is to determine Two v: 
the varieties of a crystallization having a rhomboid for its ^ 
primitive form, are susceptible of two solutions, which mic.cus, rkre; 
to the same figure by different laws of decrement. Me- 
chanical division, by making known the position of the faces 
of the nucleus with respect to those of the secondary crys- 
tal, shows on which of these two laws the figure of a given 
crystal depends. In the course of a longtime I had very ;u. 

seldom met with the two solutions at once in the same sys- 
tern of crystallization ; hut instances of this kind have been 

more numerous among recent observations 1 have made 

^ « 

* Journal des Mine% val, XXUI. p. 49- 
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on the %'anetles of carbonate of Umc, of which I have now 
93 in my eollectioiu I shall describe some of theiie, which 
realize the possibility of this double employ of the same 
figure with two ditfereiit structures. 

The trihexaedral carbonated hnic, Pj. VI, fig. a spe- 
cimen of which was piesented me by i^^r. llcricart de 
Thury, exhibits itself in the foini of a regular hexaedral 
prism C C', terniinatetl by two nglit bexaerJral pyramids 
P c. Three faces, P, of ciich pyramid, taken alternately, 
are parallel to those of the iuicleus. The other three, de- 
signated by a, which arise from a decrement by two rows in 
height on the lower angles of the nncieup, are inchned to 
the adjacent sides at the same angle as the preceding, 
namely 135®; so that the secondary rhomboid, which the 
union of these faces would produce if they existed alone, 
would be similar to the nucleus. 

This result, which I have demonstrated in the geometrical 
part of my treatise, inay he considered as the limit of all 
those, to which the double solutions 1 have spoken of lead ; 
because it is that, in which, one of the two quantities ex- 
pressing the decrement becoming 0, the solid answering to 
this term is the nucleus itself. 

In the ambiguous carbonated lime, fig. 10, the dodecae- 
dron ^ which in this variety is combined with the inverse 
rhomboid / and the sides C C' of the regular hexaedral 
prism, is similar to the metastatic dodecaedrori, vulgarly 
dogtooth spar; but it depends on a ditferent law of deert- 
meut, of the kind of those 1 have called intermediate. 
This result requires a certain explanation to be well under- 
stood. 

In the common metastatic dodecaedron, fig. 11, the least 
salient edges answer to the faces of the nucleus, wliile the 
most saiiant are turned toward its edges. 1 had inquired, 
when 1 wrote the geometrical part of my treatise, whether 
there were not a law of decrement capable of producing a 
secondary crystal similar to the metastatic, so that the edges 
turned toward the faces of the nucleus should be, contrary 
to it, the most saliuut; and 1 found, that this result would 

take place from the intermediate decrement *D“. 

• Fig. 8 represents the i)riiniti>e fcr:ri. 

On 
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On the other hand, the common inverse rhomboid has its Common in- 
fijces turned tpward the superior ed^es oF the nucleus: and, 
having also exaiained what law wouhl tfive the same rhora- • 

bold, with its faces answer! n*^ to those of the nucleus, 1 was 

s 

led by calculation to the result expressed by e. 

Let us suppose, that the common Inverse rhomhoid is Combinatiou 
combined ill nmic figure with the common metasiatic dode-^ these, 
caedron; it is evident, that its Faces would answer to the 
most saliant edges of this dodecat^ron: hut in the variety Structure of 
before us, on the contrary, they answer to the least saliant 
edges. Now there are two dilFereut cases, in whicli this may 
take place: one is that in which the metastatic would result 

from the law D, and the inverse rhomboid from the law e; 
the other, that in which the metastatic would be produced 
by the intermediate decrement, and the rhomboid by tha 
decrement £' 'E. Mechuincul ilivisiou removes all arnbi* 
guity by proving, that the second is the case, '^fhe faces of 
the two solids combine, as 1 have said, with the sides of tiie 
hexaedral prism, from which we can derive no iudication in 
favour of one structure, or of the other. 

The stenonome carbonated lime, tig. 9, diners from that Stenonome 
which 1 have described in my treatise under the name of 
subtractive by the addition of the facets § and v. The for- 
mer afford a fresh example of the law of decrement, which 
tends to produce a rhomboid similar to the nucleus. The 
faces w* w exhibit a particular case, the possibility of which I 
had proved; namely that in which the decrement on B, hg. 

8, taking place by two rows, would produce a dodecaedron, 
all the triangles of which, instead of *beiiig scalene as in the 
other cases, would become isosceles; that is to say, the do- 
decaedron would be composed of two right pyramids united 
base to base. In fact we should have a dodecaedron of this 
kind by prolonging the faces in question till all the others 
had disappeared. 

The angle of 151* 9f which measures the respective Proportion, 
incidences of the faces of this dodecaedron^ is exactly dou- 
ble the angle of smallest incidence of the faces of t^e nu- 
cleus^ 75* 31'^ These proportions between the angles * 


of 
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of the primitive form and those of the secondary eryttals are 
not unfreqnent in the varieties of carbonated lime. 

Crystals for- From these examples it is seen, that results, which I had 
»«ly swppos- merely hypothetical, appear as descriptions by ao- 

ticipalion of so many products of crystallization, which ex* 
isted ill the bosom of the Eaith without our knowledge. 


VIL 

Extract of a Letter from Dr^ Francis Delaroche fo 
F. liiRGifR, Esqr, Oft Radiant Heat and other Sul^eeti, 
Communicated by the latter Gentleman* 

Paris* July the 17/A, 1811 . 

Phenomena of my last two letters, I mentioned to you an inquirv into 
ladjant heat. . , . .. , ■ , • / , , . 

the phenomena ot radiant caloric, wiiK h 1 corzimc.rced last 

spring, and of witich the principal results are the following. 

Radiant caloric, a Imosc entirely divested of the faculty of 
traversing glas^, when the substance that emits it is at less 
than 100'’ ['212° F.] or even 180 " [ 3 h 6 ° F.j, acqnnes this 
property very manifestly, and independent of the light that 
may accompany it, in propo 'tioii as the temperature of the 
heated hod\ ts increased beyond thip. 

The rays emitted simultaneously by one and the same 
heated body differ from each other with respect to the fa^* 
culty of traversing glass. 

The quantity of radiant caloric emitted, or, to speak more 
properly, the quumity of caloric arriving ut a distance in the 
radiant form is* not pioporlional to. tlie temperature of the 
heated body, as cooimouly supposed, but it is intinitely 
greater in {iropoitiou at high temperatures, than at lower. 

Lastly, that the law of refrigeration established by New- 
ton, though nearly accurate at low temperatures, is far from 
being so at high out s. 

Phenomena «f Nothing very striking has occurred here in the science^ 
light. within theSitf few tnonths. Mr, Ma’us is still pursiiing with 

success his inquiries concerning polarised light. Mr. 

• Arago likewise is making some curious cxperimtiits on the 
Illumination of fame subject. Some, that he has lately made on the illu- 

inination 
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nil nation of ditferent parts of the solar disk, «how’, that the 
decree of ill.)inii>ation of the edtjcs and of ihe centre is 
precisely tlie s.ime, <ontrary to the opinion j^enerally De«;siccatto«of 
ceived. Mr Cknicnt has very happily applied prof, Leslie’s animal and to. 
process for the foniuition of ice to the rapid and complete stances 
de«'*fccation of various animal and vej'eiable substances. He Evaporation. 
Ims also greatly improved the apparatus for evaporating li- 
quids by the help of fire. 


VIIL 

On Chemical Attraction* By MARSHARt Hall» Esq* 

To W. NICHOLSON, Esq* 

SIR. 

C^HEMICAL attraction is that force, by which the parti- Chrmlral at- 
cleg of matter are drawn towards each other. These parti- 
cles are of two kinds ; for they may be similar to each other, 
as in the same simple body, when they are termed homo- 
geneous; or they may be dissimilar, as in a compound 
body, and are then denominated heterogeneous. From this 
distinction between the particles of material objects, a divi- 
sion of the attraction, which unites them, immediately Bows* 

The force, which occasions similar particles to cohere, is called 
homogeneous attraction ; dissimilar particles are united by Homogeni^ouf 

heterogeneous attraction ; the former is the cause of co- 

” . , , geneoussttrac- 

hesion in simple bodies ; the latter occasions combinatiou tion. 
between different bodies. 

But. bt side these, philosopbera have supposed, that m A third order 
third order of particles, and of attraction, influences 
inical actions. ** Heterogeneous afBnity urges heterogene- non supposed- 
** ous particles toward each other, and of couise is the cause 
“ of the formation of new integrant particles^ composed of 
a cerUin number of heterogeneous particles. These new 
particles afterward unite by cohesion, and form masses of 
“ com[»ound bodies V* In the words of Mr. IVJhirray, “ the 
integrant particles are merely the smallest particles, into 

* Thoniiton, ed. 9. vol. ill. p. 40i* * 
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** which a substance can be resolved without decompobition. 
“ The intci'ral parts are united by the force of aggregation, 
" the constituent parts by cheiiiicul affinity Berihollet 

describes the force of cohesion «>f a compound, as that by 
which the integral parts are held together f. 

This has IHio It is the object of the following observations, to point out 
I'rr^uis 111 the [ conceive to be an inaccuraev, in the opinion of com- 
of chemical j>onnd integrant particles, and or the ftttraction by which 
»itrflcaoiu supposed to he united; and especially to notice 

some errouiv, wriich have been introduced into the general 
theory of chemical atlractiou, by the adoption of this opi- 
nion. 


O;»i!aoa of It is proper to premise, that the opinion itself of com- 
vom .wund in- pound integral particles mu it be admitted to be hvpotheti- 

i*r.rai>t i'«^ru- , -..r . » , t i • • i 

vies hypotheti- V/e mix tv\o substances together, and their particles 
unite ill that manner, which constitutes chemical combina- 
tion ; but to say in what precise munner they unite, 1 appre- 
hend to be impossible; that tlicy first collect together to 
fo^m particles of a uew kind, and of a superior order, which 
unite by homogeneous attraction, is surely not very mani- 
fest* It is perhaps more probable, that chemical union is a 
less complicated operation. If a number of heterogeneous 


particles be mixed together, tliey assume respectively that 
ag wre^- situation, which their mutual attraction allots to them ; every 
noa effectb of particle is probably attracted by every other ; and of this 
attraction, couibinatiou and aggieguilon are equally the ef- 
fects. 


Nor can tlie cohesion of a compound substance be attri- 
buted more to the agency of homogeneous, than of hetero- 
geneous attraction; for if, hi a compound, the particles be 
drawn towards each other, it is of no importance whetht i 
tiiese particieb be similar or dissimilar; the same effect, iu 
point of cohesion, will be produced. 

The contrary The account therefore usually given of the formation of 
probabll * integrant particles of a compound, which unite by ho- 

mogeneous attraction, or cohesion, is not only without proof, 
but, as I humbly couceive, without probability. We shall 
however admit the opinion, and proceed to consider how it 


• Murray, ed. 2, vol. I, p. $2* t Researches, p. 38. 
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accords with and explains the phenomena of chemical com* 
biuation. 

Berthollet, in his researches on this subject, has ascribed Cohesion sup- 
many phenomena to the operation of the homogeneous at- 
traction, which unites integrant particles, or, as it is termed of chemiLal iif* 
by him, enhesion. He considers it as a powerful cause in 
modifying combination; and especially, he attributes many 
of the results of complex affinity to its influence; he sup* 
poses, that Bergman’s Tables do not represent the real or- 
der of the afhnities of bodies, but rather, the degree of co- 
hesion possessed by the compound when foi-med*. 

The following illustration is given of the mode of operfl- In^Jtanced in 

tion of this force of cohesion. “ If a solution of sulphate 

. pota'h and 

** of potasil be mixed with muriate of lime dissolved in a munate of 
small quantity of water, the lime brought into ^'ontact 
“ with the sulphuric acid will he more powerfully influenced 
•* by the force of cohesion, than the potash* It is therefore 
“ u force ill addition to those which preexisted, and deter- 
** mines the combination of the sulphuric acid with the lime, 

“ and the precipitation of the new compound t*’’ 

As this paragraph comprehends much of the doctrine of This instance 
the influence of cohesion in modifying chemical union, it 
deserves particular notice, aud it will be of advantage to 
make a few observations 011 it. 

It may be inquired, whul is to be understood by the lime The lime does 
being brought into contact with the sulphuric acid ? is che- sfro^ger force 
niical contact or chemical union inteiideti ? It is diflicult to of c«h«;sMm 
determine this question. If chemical union be not intended b'foie'decoli 
by the word contact, it is improper to say, that the lime will 
be more ptiw'erfnlly influenced by the fierce of cohesion, than * 
tlie potash ; for tnuriaie of lime is more soluble than sulphate 
of potasil. Let us Mijipose, that cheinicai union is intended, 
aiiil we shall still observe a manifest ifripropricty in the ac- 
eoniit of the lufliienee of cohesion which^oltows. 

It is said, that cohesion is a force, in addition to those A power that 
wlncii t»veexisted, and determines the combination of the effect 
sulphuiic acid and the lime, and the precipitation of the hjs taken place 
new compound. Now it is to be observed, that this new 
force cun only be exerted, when ** the lime is brought into effect. 

• Sec Re-iaarches, p. 106. f Itdd, p. 105. * 

O 2 contact 
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** contact with the sulphuric acid how then does it after- 
ward “ deterniiiie the combi nation of the sulphuric acid 
with the lime?'’ A power which is only evolved at the in- 
stant of the ccmbinutioii of two suhstuuces, cannot surely 
influence, or determine that combination. 

Cohesion is a power, which is exerted between integrant 
particles only ; in this instance between the integrant parti- 
cles of sulphate of lime; it has no influence before their 
existence, and consequently cannot contribute to their for- 
mation, it cannot therefore he a power in addition to^tliose 
which precxi'.tcd, so as in its operation to determine the 
combination of the sulphuric acid and the lime. 

It appc»sr* to me, therefore, that Hertliollet has attributed 
the formation of snhi»e compounds to the active energy of a 
power, the very -existence of winch, according to his own 
detiiiition, must be coeval with, aiid cannot precede and in- 


Cohesion bc- 
rw*.’Pii tlie ptr- 
ticif’ - ot acoin- 
j rUMc! l'! u 
force th.it <le- 
t‘'rriines its 
fonnatson. 


CoTTibination 
and aggrega- 
tion the joint 
efn et (.f h *ie- 
rngerieons and 
homogevie HIS 
attracuoii. 


fluer.ee their formation. 

Now it is to be observed, that the proposition, ihat cohe- 
sion in a compound i« a force which determines the forma- 
tion of that compound, is really a fact as well established as 
any in chemistry. For, if all the decompositions ascribed 
** to complex afRiiities be investigated, It will be found, that 
the prevailing aflinity has been always u^c^^»€d to those 
** substances, which have the property of precipitating, and 
of forming a salt, which can be separated by crystal- 
“ lization The formation of these compounds, therefore, 
can scarcely be attributed to any other cause, than tha*. which 
Bei'thollet alleges ; namely, the operation of the attraction 
of coi.esion in the compounds formed. 

Oil the contrary, that cohesion is exerted between com- 
pound integrant particles only, nay, the very existence of 
such particles, is entirely hypothetical. The former proposi- 
tion is supporled by an ample number of experiments: the 
latter, which is in contradiction to it, is merely mutter of 
Opinion. Experiment, which is the light of Nature, shows 
us, that that power, which we term the attraction of cohe- 
sion, does influence and determine the combination oi those 
substances, or of those particles, which constitute a com- 
pound with much cohesion: but, as it has been shown, these 


* Bcrihollct, Rebcsrches, p. 106. 
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particles ramiotbe what are termed integrant; the constitu- 
ent particles oT a compound an* ♦herefore made to approach 
by the agency of ti’v force of cohesion, just in the same 
manner as by chemical attraction. Where then is the dis' 
tinction between theso two powers? To me it apf»ears, that 
there is no distinction whatever; but that, in fact, aggrega- 
tion and comb*mation are both the effects nf the mutual at- 
traction of Iieterogeneo'is particles. In tl>e compound A B, 
each particle of A is probably ailracted by every other par- 
ticle of A, and by every partic le of B. Nnw the fi^^t ol 
these uttractious is homogeneous; the second heterogeneous. 

It is therefore probable, that the particles of every cofupou ud 
unite and adhere by the agency of both these kinds of at- 
traction ; it is surely improper to assert, that they unite by 
the agency of one attraction, but aei/tere by the influence of 
the other. 

Jt is proper to observe, that the change, w? -ch is here sug- 
gested with regard to our opinions of the attractions of co- 
hesion and of combination, is not so singular as at first view 
it may be supposed to be. A change precisely analogous has 
been proposed, relative to the operation of affinity between 
two or more compounds. Formerly it was supposed, that, 
when two binary compounds, for example, are submitted to 
mutual action, the energy exerted in their union subsisted 
between the integrant or homogeneous particles of these 
compounds. A view of the subject, very different, has 
however been given by Bertholiet* He supposes, that two 
com p ounds act on each other by an affinity resulting from 
the unit^ energies of their constituent elementary particles. 

A change precisely similar is here suggested relative to the 
attraction of aggregation in a compound body. The' pre- 
vailing opinion is, as it was formerly with respect to chemU 
cal affinity, that the attraction is exerted between compound 
particles. I suggest, that, as in affinity, the powers mey be 
exerted between constituent and elementary particles. Both 
powers may with equal propriety be termed resulting attrac- 
tions. 

If this opinion concerning chemical attraction be correct. Consequences 
certain consequences will neces/iarily follow, which ir may opmi- 

be proper to point out. 1st. Those compounds, the consti- 
tuents 
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tuents of ivhiclr have the greatest affinity, will have the moat 
cohesion ; they will be the Ipasi 8olul)ie, and the first to crys- 
tallize on evaporation. 2dly. Bergmaii’b Table- may still be 
considered as representing, in some degree at least, the af- 
finities of bodies. 3d.y. Bcrthollefs opinion, that, when 
two binary oompound^ arc dissolved together, a (piateruary 
^compQtiiicl 16 always formed by their union, will be ip 
great measure invalidated. These consequences we shall 
endeavour to truce; so that, if the opinion we have stated 
be just, it may receive due cunfirmation, from the obbervur 
tion of the phenomena presented by chemical attraction. 
Comp:junrf$ The fif.-t proposition Is abundantly proved by the follow- 
th.i* hdve^e observations of Berthollet, which deceive lo be quoted 
ty i.ai>trjlu- a second time. “ If all the decompositions aecrihf^d to epm- 
plex affiiiiticB be investigated, it will be found, that the 
prevailing affinity has been always ascribecl to those sub- 
“ stances, which have the property pf precipitating, or of 
** forming a suit, which can be separated by crystallization. 

** For this reason it may be inferred « priori, from a know- 
“ ledge of the solubility of salts which may be formed in a 
** liquid, that those substances, whi<‘h are least soluble, and 
** most apt therefore to p.ecipitate, will be found to be the 
** same as those to which Pergutan and other learned che- 
mists liave aUrihutpd the strongest affinity in their tables,** 
&c,-^ee Kesea^rches, p, lOfi et seq. 

Sulphates of Barytes has a stronger affinity for sulphuric uqid tbap qny 
b^iivtes and other base; it therefore decomposes all the ijulphates. Froiq 
same energetic attraction the particles of sulphate of ba- 
rytes cohere with more force, and it is found tq be less solu- 
ble than the other sulphates. Thus we consider the forcible 
attraction, which subsists between sulphuric acid aiul barytes, 
as at oiicp the cause of ibp decomposition of the sulphate of 
potash, and of the strong cohesion, and of the little solu- 
bility of the new sulphate. This account of the matter I 
think is perfectly just aiic| reasonable, where^ wp have shown 
the incongruity of the opposite opinion. 

Rfr^man’*; Wo are npw naturally led tq consider our second proposi- 
J’sbl»‘wvp'^ tion; that Bergmuu*s Tables may still be considered as re» 
presenting thp real affinities of bodies. If Berthollefs ppi- 
Udie^i. iiion, tliat the decomposition and separation of salts arise 

from 


Rfrf'man’'; 


affiiiitirt of 
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from the influence of a power altogether distinct from che- 
mical aflioityi be correctt it is obvious, that jBergin«inV 
Tables merely represent the cases, in whicli this power is 
most energetic, and do not denote the order of alBnity of 
the various substances comprehended in them: but if, on 
the contrary, it be proper to consider the force of cohesion 
in a compound as depending in equal mea.surc on hetero- 
geiteoiis and homogeneous attraction, then it as obvioudy 
follows, that Berginau*s Tables do indeed rcprcfient iht* 
order of affinities of the sob-^tances arranged In them. 

It will be very evident, that this question is of great im- 
portance ; and I hope what has been said, cngetlier with some 
observations connected with our third proposition, will ren- 
der the view we iiave taken of it sufficiently probable. It is 
to be observed, that Bergman's Tables of Chemical Affini- 
ties may err from other causes; sufficient regard may not 
have been paid to the proportions,, volatility, Scc» of the sub- 
stances; it is only in reference to the supposed influence of 
the attraction of aggregation of the compound, that they 
may still be regarded us expressing real affinities. The force 
of cohesion of the individual constituents of a compound 
will influence the formation and the state of aggregation of 
that compound ; for 1 suppose, that the force, which causes 
the particles of a simple body to approach each other, is not 
destroyed or suspended, when that body enters into combi- 
nation. Yet still, as this degree of cohesion between the 
particles of any body may be considered as a property of 
that body, Bergman's Tables may be considered as denoting 
the order of affinity in any number of bodies endowed with 
such properties. 

Our third proposition has been discussed with much abi- Two biaary 
lity by Mr. Murray, who considers it as equally probable a to 

priori^ that two binary compounds should exist together in gether in solu- 
solution, as that they should unite to form a quaternary 

He adds, ** it is very doubtful, whether Berthollet n:«ry com- 

• has not extended too far the principle, on which his theory 

• of complex affinity is established," 

If a quaternary compound be formed on the solution of Or why b not 
binary ones in water, it is a natural question, why is not 
tiis quaternary compound obtsfined by evaporation ? Here^tained by era- 

theP^^ralion? 





ON CHEMICAL ATTRACTION. 


I'»nyrnce of 
volatility. 


That of a re- 
suiting com- 
pou.id cannot 
inHuence its 
formation. 


tne influence of the attraction of aggregation is alleged ai 
the cause of the decomposition of thequateruai}' compound* 
and of the formation of the two bii»Hry compounds obtained 
by crystallization; but in this instance the htiiue incon- 
sistency occurs, as has been pointed out, in considering the 
formation of salphute of |ime on the same prjuci pie. A power 
developed at the instant of the formation of a compound 
is represented as the c/iv.se ofthtif formation of that compound. 

f)ence it appears, that, supposing the solution to contain 
jh quaternary compound, no reason can be given, why this 
compound is not obtained, on the evH|>Qratioii of the sol- 
vent; the inference therefore must be, that such a com- 
pound did not ezist in solution ; but that the substances dis- 
solved are really binary compounds, such as we obtain them, 
And even on the opposite supposition, thot cohesion 
does not at all depend on heterogeneous affinity, I think the 
same inference might he deduced. If a solution contHin u 
quaternary coinfiound, which becomes two binary com- 
pounds on evaporation; this change must take place, at 
the instant of crystallizution : but why it does take place 
at that instant, we are not told ; there is no new power 
called into action ; because Berthollet’s notion of the force 
of cohesion is, that it is a power not only when apparently 
effective, but also when it appears to he entirely overcome. 
The question then remains, if the solution be that of a qua- 
ternary compound, what is the reason, that, at t)ie point of 
crystallization it is decomposed, and that two binary com- 
pounds are obtained on evaporation ? 

Speaking of the influence of volatility on affinity, fier- 
thollet remarks, that **heat, by increasing the volatility of 
a su Instance, enfeebles its combination, and thiseguse is not 
less efficient in complex, than in elective affinities: it is r 
** force a«lded to those already in action, and which determines 
the union and seporation of iAose suAs/anfes, which are most 
disposed tq fprra a voiatUe compound,^* Still the same ob* 
jection ipay be urged against this observation, as was offered 
to the alleged influence of cohesion in effecting combifii- 
tion. The volatility of a compound can have no influemc 
on the formation of that compound ; combination, in eyey 
instance, depends on the properties of the conslitiieiits, aid 
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not on the substance constituted. If the constituent parts 
of a compound be voIatilCf this volatility will be increabcd 
by heat, audAheir union will probably be promoted ; bu* it 
is of no importance whether the compound be volatile or 
lixed when formed. 

Berthollet has explained in a far more satisfactory man- Causes of Ik 
ner than former chemists the causes of some of the limiis, 
which are observed in chemical combination ; he has pointed non according 
out the influence of quantity, cohesion, volatility, lo Btnhoilet. 
there still remains considerable difficulty in accounting for 
these limits on many occasions; as in the following in- 
stance, where condensation is considered as the cau^^e, detei- 
miiiiuj^ the proportion of the constituent parts of the coui« 
pound, and afiording the limit to combiiiutioti. 

“ When, in the progress of comblimtion, the rpsult in any Great rend; n- 
“ part of it is (^reat condensation ; this, by the obstacle it 
•• may oppose to the exertion of affinity, or even by the 
greatness of the condensation wi hdrawiug t!ie product 
** from the sphere of action, may limit the combination to 
that point, or to the proportion at which this ettect is 
“ greatest; or if by particular c/ircu instances this is over- 
“ come, in the farther jprogrew of combination it may hapn, 

‘‘ pen; and in this way, compounds in two or three deter- 

miiiate proportions may be loiined.*’* I am not certain, Combination 
with what propriety we speak of the “progress of coinblua- 
lion”; because 1 do uot know, that we h^ive any reason to rc'-i* ci lo « 
believe it to be progressive ; progressive in the sense im- 
plied, in relation to proportions. If oxigen be combined 
with hidrogen, the compound is established in a cc tain de- 
terminate proportion ; nor have we any reason for suppos- 
ing, that the combination ever took place in any other pro- 
portion; much lefs can we presume, that the proportion of 
one or the other increases progressively, until the.' occur'* 
rence of a considerable condensation puts a period to the 
progress of combination, and determines the proportions of 
the compound. The pause of the condensation is likewise 
unknown ; unless it be attributed to the formation of new 
integrant particles, possessed of a new attraction ; which is 

f Murray, vol, ^1, p. 105. * 

an 
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hypothesis, that cannot be admitted. On the subject of 
IHMitoii. proportion, Mr. Dalton's views give the happiest explana- 
, t!on ; blit they must be acknowledged to b« hypothetical. 

The particles of bodies are objects of science, and not of 
sense; yrt ve speak of them, as if they were as palpable 
and visible as the masses they compose, 

1 shall conclude these observations by an nlltislon to two 
instances of combinntinn, which have not, I think, been very 
rr^on <n Satisfactorily explained. The first is the union of gasses on 
«*^on?hc^p- the application of heat; the second, fhe same combination 
of compression. They are both explained on the 
coicjfTcwion. mechanicnl principle of an approximation of the particles, 
occasioned by the compreasion ; but it is to be remembered, 
that, as both operations may he attended by compression, 
they arc also both attended by an increised temperature. 
May not the heat have some more immediate operation in 
attracting these combinations, than is supposed : I believe 
the pressure, which causes the gasses te combine, requirf^ 
to be applied very suddenly, so that a due quantity of beat 
may be evolved. It is requisite, that the appheatiou of heat 
to iiiflarne gasses be applied 8 oddeti) 3 % so as to ensure a 
considerable compression? The determination of both 
these questions by experiment would be extremely interest- 
ing, The inlluence of compression is seldom or never re- 
sorted to in pneumatic experiments ; although it would un- 
doubtedly prove an agent of considerable power in promot- 
ing Gombinatiou, I am, Sir, 

Yours respectfully. 

University, Edinburgh,, MARSHALL HALL* 

September the 2oth, 1811. 


IX, 


On the Horticultural Management of the Smeet or Spanish 
Chestnut urce. By the Right Hon^ Sir Joseph Banks, 
Bart, K, B. 


CneUnn^s 
grat.cd the 
coiitiucu:. 


J N all the northern parts of Europe, where chestnuts arc 
iLscd for food, the practice of grafting the trees that bear 


* Trans, of the Horticultural Society, vol, I, p, 140. 
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them has been known from time imnicaioriul ; the wild or 
ungrafted chestnut is culled in freuch ch&taignier, the graft- 
ed or cultivated sort inaronnier. 

Though the grafting of chestnuts has been little, if at all and In iV.ewe^t 
used in this part of the island, it is not an uncommon 
practice in Devonshire, and other western counties. The 
nurserymen there deal in grafted chestnut trees, and the 
gentlemen have no doubt introduced them into their gar- 
dens. 

About sixteen years ago, sir William Watson sent some 
of these grafted trees from Devonshire to S[»ring Grove, 
with an assurance, that the fruit would be plentiful and 
good. They were at first neglected and III treated, owing 
to the disinclination most gardeners have to the introduction 
of novelties, the management of which they are una^quainr- 
ed with : it was therefore six or seven years before they be- 
gan to bear fruit. 

Since that time, as the trees have increased in size, the The rn.'jlish 
crop has every year become more abundant; last autumn uiln the's7a^ 
the produce, though they are only six in number, was sufK- ni^h. 
cient to afford the family a daily supply from tfie begiinnng 
pf November till alter Christmas. The nuts are niiicb smaller 
than the Spanish imported fruit, but they are beyond com- 
parison sweeter to the taste. The crops are little subject to 
injury, except from very late frosts. The trees are in gene- 
pul covered with blossoms to a degree, that retards their au- 
luial increase. They are now so low, that a part of the crop 
is gathered from the ground, and the remainder by a step- 
ladder. They require uo pure or attendance on the part of 
the gardener, except only the labour of gathering the fruit. 

Most people prefer the taste of the fruit to that of the im- 
ported, but there can be no doubt, that, when the usege of 
grafting chestnuts becomes common in this country, grafts 
of all other sprts will in due time be procured from the con- 
tinent. 

The kernels of these chestnuts, and of all others ripened Mode of keep, 
in England, ^rc more liable to shrivel and dry up than those 
imported, owing to a deficiency of summer heat in our cli- 
mate to mature the fruit; this must be guarded against by • 
keeping the nuts always in a cool place# rather damp than 

dry; 
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flrj'; the vessel best suited to preserve them is an earthen 
ware jar vviih a cover, this will not only keep them cool, but 
it will restrain the loss of moisture without entirely prevent- 
ing perspiration, and thus eudangeniig the loss of vitality, 
the immediate consequciuc of which is the appearance of 
must and inouldiness. 


wa!i to 

tile cultitie of 
potatnes 


fr3 in ji-rjciice- 
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X. 

On Potafoes^ By Thomas Andrew Knight, Esq. 

F. R S. ^c\ 

In the Horticultural Transactions of I807t, I hjive de- 
scribed a method of cultivating early vtirtelies of the pota- 
to, by which any of those, which do not usually blossom, 
may he made to prod uei^ seeds, nnd thus» afford the means 
of obtaining many other early varietic&>« 1 also offered a 
conjecture, that varieties of moderately early habits, and 
luxuriant growth, might lie formed, which would he found 
well adapted to lield-culture, and be ready to be taken 
from the soil in the end of August, or the beginning of 
September, so that the fanner might be allowed ample time 
t*i prepare the same ground for a crop of wheat, 1 am now 
enabled to state, that the success of the experiment has in 
both cares fully answered every expectation that I had 
formed. 

The facts that 1 have stated in the Horticultural Trans- 
actions of 1807, and more fully iu the Philosophical Trans- 
actions, are, 1 believe, sufficient to prove, that the same 
doid, or tap, gives existence alike to the tuber, and the 
blossom and seeds, and that whenever a plant of the potato 
udords either seeds or blossoms, a diminution of the crop 
of tubers, or an increased expenditure of the richness of the 
soil, must necessarily take place. It has also been proved 
by others, as well as myself, that the crop of tubers is in- 
rrease*' by destroying the fruit-stalks and immature blos- 
as soon us they app(?ar; and I therefore conceived, 
tliut considerable advantages would arise, if varieties of suf- 

* Tr.Lii3, of ih-i Tlort, vol. I, p, 187. f Sc» Journal, vol. XIX, p. 97. 

ficiently 
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ficieiitly luxuriant j^rowth, ami larj^e ])rotlLice, for general 

culture, could be formed, which would never produce 

blossoms. , 

1 haw since Imd tlje gratification to find, that such are Pi'risMaTai- 

rcadilv obtained, by the means which I have detailed, and I 

; . . laipr^vt i va- 

aiii disposed to annex more iinportancv to the improve- ncues of 

nient oT onr most useful plants, than any writer on agriru!- 

ture has hitherto dune; because whatever increased valine 

thus added to the produce of the soil is obtained wtthoiu 

any increased expense or labour, and .therefore is just so 

much added to individual and national wealth. 

I formerly supposed that all varieties of the potato, wliich Potatoes that 

ripened early in the autumn, would necessarily vegetate , 

early in the ensuing spring, and could therefore be ht for necess^ntj vq> 

use only durine winter; but 1 have found that the habit of ** 

• • ° • 1*1 . » spring: 

acquiring maturity early in the autumn is by no means 

necessarily connected with the habit of vegetating early in 
the spring ; and therefore by a proper selection of varieties, 
the season of planting crops, for all purposes, may be ex- 
tended from the beginning of March, nearly to the middle 
of May, and each variety be committed to the soil exactly 
at the most advantageous period. 

A variety, however, which does not vegetate till late in buc most pro • 
the spring, and which ripens early in the autumn, cannot, I 
conclude, particularly in dry soils and seasous, afibrd so tho<te that vc- 
large a produce as one which vegetates more early: I, iie- 
vertheless, obtained so large a crop from one which vege- 
tates remarkably late in the spring, and ripens rather early 
in the autumn, that 1 was induced to ascertain, by weigh- 
ing, to what the produce would have amounted, had the produce, 
crop extended over an acre, and 1 found, that it would have 
exceeded 21 tuns, 11 cwt. 80 lb*. 

In this calculation the external rows, which derived supe- 
rior advantage from air and light, were excluded; and no 
wore manure, or culture, than is usually given, had been 
employed ; for the crop was not planted with any intention 
of having it weighed : the wet summer was, however, very 
favourable. 


1 am 


* is-m ib^. 
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Calculation of J am not acquainted with the common amount of the 
weight of a good crop of potatoes, upon an acre Of ground 
uined >Vom in a favourable soil, when well manured and cultivated ; but 
utoes^ 1 am confident, that it may generally be made to exceed 
fJO tons, by a proper selection of varieties: and if four 
pounds of good potatoes alford, us is generally supposed, 
at least as much nutriment as one pound of wheatf the prcK 
duce of an acre of potatoes, such as 1 have described, is 
capable of supporting as large a population ns eight acres 
of wheat; admitting the calculation of Mr. Arthur Young, 
that the average produce of an acre of wheat is bushels * : 
aud as an acre of wheat will certainly support as large a 
and pasture, number of people as hve acres of permanent pasture, it fol- 
lows that an acie of potatoes affords as much food for man- 
kind as forty acres of permanent pasture: an important 
subject for consideration, in a country where provisions are 
scarce and dear, and where so high bounties on pasture are 
paid in the form of taxes ou tillage, that the extent of per- 
manent pasture is certainly^ and consequently increasing ; 
and it must increase, under existing circumstances; for it 
pays a higher rent to the landlord, and relieves the farmer 
from much labour, anxiety, aud vexation* 

Prevention of To what extent a crop of potatoes will generally be in- 

blossom would prevention of all dispovition to blossom, 

pay the rent of • n i ^ i 

the ground, the soil and variety being, in all otlier respects, the same, 

it is difficult 10 conjecture ; but 1 imagine, that the expen- 
diture of sap in the production of fruit stalks and blossoms 
alone would be sufficient to occasion an addition, of at least 
an ounce, to the weight of the tubers of each plant; and 
if each square yard were to contain eight plants, as in the 
crop I have mentioned, the increased product of an acre 
would considerably exceed a tun, and of course be suffici- 
ent, in almost all cases, to pay the rent of the ground- 
Ynnetie* *uit- 1 do not know how far other parts of England are well 
not^^o To*Eng- varieties of potatoes; but those ciilti- 
bnd. vated in this part of the island are generally very bad. Many 

of them have been introduced from Ii eland, and to that 
climate they are probably well adapted; for the Irish planter 
is secure from frost from the end of April nearly to the end 

• 1440 lbs. 
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of N<tvember: but in England the potato is never safe from 
frost till near the end of May; indeed I liave seen the leaves 
and stems of a crop, in a very low situation, completely de* 
stroyed as late as the 13th of June, and they are generally 
injured before the middle, and sometimes in the firft week 
of September. 

* The Irish varieties, being excessively Ute, are almost al- 
ways killed by the fro:»t while in full blossom; when, omit- 
ting all consideration of the useless expenditure of manure, 
it may justly be questioned whether the tubers of such 
plants, being immature, can aflbrd as nutritive, or us whole- 
some food, as others which have acquired a state of perfect 
maturity. 

The preceding statement will I trust point out to the Importance of 
Horticultural Society the importance of obtaining improved 
varieties of the potato, and 1 believe uo plant existing to be to is country, 
more extensively capable of improvement, relatively to the 
climate of Eaglaud ; and if practical evidence were wanted 
to prove the extent, to which the culture of the potato is 
calculated to inciease and support the population of a coun- 
try, Ireland most amply adbrds it; where population has 
increased among the catholic poor, with almost unprece- 
dented rapidity, within the last twenty years, under the 
pressure of more distress and misery, than has perhaps been 
felt in any other spot in Europe. 

I shall conclude my present communication with some re- Remarks oq 
marks upon the origin and cure of a disease, the cur/, which 
a few years ago destroyed many of uiir best varieties of the 
potato ; and to the attacks of which every good variety of the 
potato will probably be subject. 

1 observed that the leaves of several kinds of potatoes. Origin uf tLe 
which were dry and farinaceous, that I cultivated, produced ’ 
curled leaves; while those of other kinds, which were soft 
and aqueous, were perfectly well formed ; whence I was led 
to suspect, that the disease originated in the preternaturally 
inspissated state of the sap in the dry and farinaceous varie- 
ties. I conceived, that the sap, if not sufliciently fluid, 
might stagnate in, and close, the fine vessels of the leaf 
during its growth and extensioq, and thus occasion the irre- 
gular contractionfi, which constitute this disease: and this 

concluMon 
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conclusion, which I drew many years a^o, is perfectly con- 
sistent with the opinions 1 have subsecjuently entertaintd, 
^ respectin}^ the foimatioii of leaves. I therefore suifere^ a 

quantity of potatoes, the produce almost wholly of diseased 
plants, to remain in the heap, wlirre lliey had been preserved 
d tiring winter, till each tuber had emitted shoots of three or 
four inches long. These were then carefully detached, wi4h 
their fibrous roots, from the tubers, and were committed to 
the soil ; where having little to subsist itpou, exctpt water,, 
JEzperiment t9 1 conclude^ the cause of the disease, if it were the too great 
oHht dieofy^^ thickness of the sap, would be effectually removed ; and I 
had the satisfaction to observe, that not a single curled leaf 
was produced ; though more than nine tenths of the plants, 
which the same identical tubers subsequently produced, 
were much diseased. 

In the spring of 1808, Sir John Sinclair informed me, 
that a gardener in Scotland, Mr. Crozer, had discovered a 
method of preventing the curl by taking up the tubers be- 
fore they are nearly full grown, and consequently before 
they become farinaceous. Mr. Crozer, therefore, and my- 
self appear to have arrived at the same point by very difib- 
rent routes; for by taking his potatoes, whik immature, 
Prevenrion of the parent stems, he probably retained the sap nearly 
the disease, jn the State to which my mode of culture reduced it. I 
therefore conclude, that the opinions 1 first formed are well 
founded ; and that the disease may be always removed by 
the means 1 employed, and its return prevented by those 
adopted by Mr. Crozer. 

1 sent to the Board of Agriculture the substance of the 
preceding remarks on the origin of the curl, in the year 
1808; but 1 do not know whether that account hat been 
published, or not. 

D^ftTMtOR, 

January 31, 1810. 
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Xi. 

A remarkable analytical Anomaly respectfully submitted to 
the Consideration of Mathemafician.u 

To Ml* NICHOLSON. 

SIR, 

In your number for August last, 1 published a short On tlie algo- 
paper on the delVftive algorithm of imaginarv quantities, 
which lifts not at present been honoured by the remarks of 
any of your correspondents, though the importance of the 
Mibjvct seems to demand the attention of every advocate for 
the introduction of these expressions into roathenaatical 
investigations : and as I nm extremely desirous to have the 
opinion of atialysts on this sul))ect, and particularly those, 
who in their writings have maintained the legitimacy of re- 
sults, in cases where imaginary quantities have been nearly 
the only instruments employed -in obtaining them ; 1 am 
induced, in order to draw a reply from those quarters, to 
consider the same under rathei a ditferent point of view. 

For which purpose let us assume the two loiiowing ex- 
pressions : 

f/— ss i- 11 V— « + 2— n V'— i = — 4 

3 3 - 

y — i + J V — 3 + X _ I 3 = - 1*87938 

which equalities may be verified either by tiie deve’ope- 
nicnt of the above expressions into senes, or by the solu- 
tion of the equations of which they are the roots, according 
to Cardan’s rule, viz. 

JC* — 15 X zz — 4 
— 3 X =1 — 1 

Now let us square these formulse at full length, and by 
precisely the same steps. Then we shall have the following 
operations : 

VoL. Xxx.— Nov. 1811. P 


(A) 
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* 3 

{A)...(* V — 24 -Hv'— I + V — 2 — n-/— 



•f (— + I1a/— 1)*+ 2 (—2+ llv'— 1) X (—2—11 IJ 


* 

+ (— 2—11 0 *. 


. Again 

i/— I + 4^-3 + /— i — i v— 

» 3 

V (— 4- + I V'— 3)* + 2 {_ I 4- V— .1) (— * — 4 \/— 3) 4 

V/(_Z_'v'-3)’ 

Thus far we have ]irorcfM]{ il l»v v^.t'p tiie .-amein botli 
i'xauiples, anvi Ift us still cuntiiiiie lh<‘ suiu* parallelism of 
operation at full length thus : 

2 'b 11 1 7 square* of ( — 2 I J 1 — i) 

_ 2 11 a/— M 

4 _ 44 -s/— 1 — 121 -T — 117 — 41 1 :::: (— - h H a/— 1)’' 

— - 1 - 11 1? ti.eproil.orC— 2 1- 11 O (— 2 — llV"— 1) 

— 2—11 V'— 1 S 

4 1-121 1 = 120 

~~ - “ 4^ V' 1 ? souare uf ( — 2 — 11 ■v/ — l) 

— ■> — U V—lS 

I 4 44 v'— I ._ 121 = — 117 4- 44 V— I = (— 2—11 1)* 

and conseqm ntlv our square (A) becoineB 

117 — 44 v-' — 1 -f j/l25 + V — 117 4- 44 — 1 

» - - 

117 _ 44 V"— 1 + la + V — 07 + 44 v'— 1 

AgsiBi, 
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Again, tu square our second formula (B) 


— I- -f* ^ ? 

— I 4- 4 v^— 3 S 


4 - 4 3 

— i + h-^— 3 } 

— 4 — ‘ V”- 3S 


the square of ( — i + t — 3) 

- i - ~ ^ 3 ^ [—i + 

the product of ( — * 4- |- ^ \/ — 3) (— ^ - 


+ 4 


1 


1^—3) 
\ v"— 3 S 


the square uf ( — ^ — 3) 


i + iv '-3 _ A z= + 4 v /-3 = (t_ 

And consequently our square ^B) berouies 

S — ■ ^ 9 

V— 4 — i 3 + 2 v/" I + /_ ,> + ^ 3 = 

•» 3 

V — 1 — 4 v'— 3+2 + 3 

Tlius far likewise we have proceeded step by step in both 
cperations. 

And since our first formula is equal to — 4, and our se- 
cond to — I * 87938 ; tlie square of the former ou^ht to be 
equal to 4 * zi lb, and the latter to (1-87938)* =: 3 532069; 
that is we ought to liiid the following equalities obtain: 
viz. 

« 3 

(A)...*/ — H 7 -— 44 v'— 1 + 10 + 117 + 44 ✓- 

3 3 

^ — 7 — T V' — 3 -f-24. ^ T+i v^— • 3 — 

Or by transposing 10 and 2 

* 9 

(A) . ..y — 117 — 44 v" — 1 + —117 -f 44 V' — 1=6 

3 s ^ 

(B) , . . V r— }. — ^ n/— 3 y i i 3 = 1*532069 

P it 


; v^— 3)* 
• i V— 3) 

-3)* 


- 1 = 16 
3*532069 

Nwvr 
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('n the a1{;o- 
rithin of 
im.^irtdry 

quantities* 


"Now — II 7 — 44 -v/ — 1 Zi 3 — 4 */ — I 

3 

and /CTTl? + 44 1 = 3 + 4 1 

as will l»c found by itivolution. 

And consfqiu-iitly llu ir sum is equal to 6 as it ought to 
be, and we may therefore fairly coiiclnde, that we are right 
in onr operation on the first forinnla. But with regard to 
our second ex}>rrsMoii, it is the same as that with which ue 
begun, and is therefore equal to rs7P3«, and not r532()0q, 
ns it ought to have been, had wt been correct in tlie opera- 
tions on the second formula; and htnee we may conclude, 
with equal certainty, that some mislabc has crept in unob- 
serveil in the latter case, nolwllhslauding we have proceeded 
by parallel steps in both CNamplrv. 

The questions, therefore, that I have to propose to inallw - 
maticians, are us follows ; 

1, What constitutes the erronrs in the operation on the 
latter formula? 

2. How are such erronrs to he guarded a gainfi in other cases ? 

The latter of these que>tious is equally important with 

the former ; as there are various other !brmuliP of a similar 
description, which, should they arise in any investigation, 
when we have not the means of checking the result as in 
the examples above, much uncertainty must necessarily at- 
tend the conclusions thence deduced. 

The manner in which 1 have introduced these questrons 
appear somewhat novel uj the present day, but it was 
not uncommon at the time when the scieaces were most 
successfully cultivated in ibis country, and when they were 
making those vapid advances, which have immortalized the 
names of several distinguished English mathematicians and 
])]iilosophers. 

T have only now to observe, that, should no answer appear 
to these questions within three monihs, 1 will then, through 
tb«‘ medium of your Journal, publish ray explanation ; but 
1 am not without hopes of seeing the subject elucidated by 
a more able hand than. Sir, 

Your obedient Servant, 

MATHEMATICes. 
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On the Migration of Swallows : by Dr» Traill. Read be- 
fore a Liferary and Philosophical Society eslahli&hed at 
Df rhy^ Sept, the Mtk, 1808, whuh Dr. Tbaill is a 
Cornsponding Member. 

To Ml. MCEIOLSON. 

SIU, 

OUR correspondoiit Mr. Forster bavin solicited in- Mij;ration o: 
formation on the hubject of the migration of swallows, Ur. 

Traill was induced to request, that the following paper, 
after having been read to the Derby Society, might be 
transmitted lo you for puhlication. In eomr’iance with 
that wish it is herewith eiiclo&ed ; and, I have no doubt, will 
be considered as uu interesting contribution to this curious 
branch of natural History. 

I am, Sir, 

Your very obedient Servant, 

Verby. CHARLES SYLVESTER. 

Kxtract from the Logbook of the Ship Jane of Lancaster. 

CrfpfaiwJoHN Thomson. 

On the 17th of May, IS07. in latitude 5l“ 42' north; 
longititude 21*' 44' west. Pleasant dear weather. Wind 

W . N. W. 

IPth. Pleasant dear weather. Light airs and calms. 

Wind varying from S. E. to E. N. E. I^t. D. R. 52® 6' N. ; 
long, 21® 44' W. 

19th, Steady breeze from E. S. £. Some showers of 
rain, and foggy weather for the most part of this day. Lat. 

U. R. 52" 1 1 N. ; long. 21® 10' W, 

auili. Strong breezfs, varying Iroiu S. to S. E. Foggy 
wcuiher. About 4 p. m. several martins and swallows ap~ swallows light- 
peared about the two ships. At 8 p. in. collected to a large 
covey ; many of whid^ pitdied on d^fierent parts of thi«» ship, ’aaiic m May. 
and allowed themselves to be taken up by the sea’neii. At * 
daylight in the morning found many of them dead in the 

luizeii 
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Tolzen top, channel henilB, r.ijJ on dctk. Lat. D. R, 
33' N. Lonq. 20" j r W. 

Conunuts ioiii^y, atlpndtd with rain. Wind 
mobtiy from bouth-'ea'*'LW«ni. in the cou^^e of the clay 
great numbers lh(‘ swallows ai d manii''Wt‘it taken by 
the seamen ; aiifl the ( al*^ atm (ioy- u ..ny of them. 

A. great many had pitched in OjlVeien- pipto of the ship; 
and all or the grtatc‘^1 pari fomul Head in the muriiin^. 


Remarks by Dr, Traii l. 

The intelligent seaman, who made this extract from his 
logbook at iiiy rec^ne^t, vvas ilun on ni?. voyage fiom the 
\Vf>t i dles. Jle has been many yea is captain ol a siiip 
in the W est India ti'c'de f'oin Lancaster, and f i>in this 
port. 1 Know l.im to be a niun of piolnty and veracity; 
and his acc'nnnt wu*- conliimed b\ ‘'Oine of tlie maiinersof 
ihe slnptlien in company, with v\liuin i (onxer-en. 

The circllln^tunces chiefly to be alttMidtd to \n the nar- 
ration, are : 

Th?7 vTTc ap- 1. The weather, preciously, was rot o ho»stHciis as to 
ihcir p'lss^'ge <-'onnfenance the idea, that the swallow > were foued by a 
f-oiii Atru.a lo tempest fiom tht nearest shore; and the eem^ra! dirc'ction 

thei.srth, not wind was not iinfavourahle to t i (» ''i:pposilion of their 

blown fioia ^ _ ... ' 

fhe land by a having been aid*d by it, in their ‘roin the coast 

storm. ^ 1 * A fi b a, where they were observed by the cell hraled, but 

unfortunate, Adansem, to arrivi* in the winter. 

2. The season of the year is favmivablc to the idea of 
their migration from the coast oF yVfrlca for the north of 


Eiirot»e. They alighted on the ships ahont ih(‘ time that 
swalloas bi gin to appear in Biitain. to w liieh they were pro- 
bably procceiling : and it should not he forgotten, that 
ahont ti.ls time of the year swallows arc seen to quit the 
coast of Senegal, and other parts of Africa. 

3. T!ie dihilitvof these birds, which permitted them to 
fall an lasv prey to the cats ami dog; their suffering thein- 
seive,s to be eaiighl by tht seamen; and their being very 
lean, as I was informed was the case by those who exa- 
mined them ill the two ships, siem to show, that they 
‘ bad niade a long voyage, and not, that they had been acci- 
dentally driven by g gale, frewn tlie neighbouring shores of 

Britaiu 
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Kntiun and Iieiand, Indeed, considering the great strengih 
oi‘ win*;, and velocity, of the swallow tribe, it must ha\e 
been a l.enicijdovis gale that coul^i drive them ofl’ the land: 
but, the prevuns vvcatlior was notinc.g boisterous, and cap* 
tain Thoinsun cxpenthced bttie move tliaii a steady breeze. 

4 . The gjeat iimnoer oftiKse birds is another argmnent 
against the supjiosuion of their having been cnriicd to sea 
by a btonn. Such instances in suhtar} birds of weak wing 
are not nnconHiion- 1 once caught a i»olden crested wren 
(^molanJta re^ulaSf Lin.) in tl»e shroiidij of a vessel, when 
driven olf ti e coast of Scotland by a sudden teiiipcst ; but 
inbUinccs of large flocks of bir ’s, so strong and active as 
the swallow triije, bei'oiuing tin* sport of the wind-?, are 
'.ertajiily very uncouimoii, even when the weather hab been 
tern j)est nous. 

5. (^iptam Thomson exj.rcssly ineiitions both swallows There wpie at 
and martins; and he staled to me, that they differed ni 

size. Hence, there were, at least, twm species of swallows 
observed by him. As lie does not pretend to the character 
of a natniahst, perhaps, theie were not only the chimney 
swallow, or hirundo rvAiica, and martin, or /u nrliica, but 
the swift, or /t. apvs^ and even the sand swallow, or k, ripa^ 
ria. This account, at least, supplies, in some degree, un 
omission of Mr. Adanson ; who, in his iiiterestiug observa- 
tioiib on the appearance of swallows in Africa, has omitted 
to stale what specie!, he observed there, or whether he. ob- 
served rnoie than one kind of swallow. 

The preceding extract affords, in my opinion, another Ther being 
argument to prove the annual migralioii of swallows. That 
swallows sometimes have lieeu found dormant, in the win- queai otublr 
ter season, in cold climates, 1 am not disposed to deny. 

But had a bird so common with us generally remained 
here all the winter in a dormant state, we, probably, 
should have discovered it more frequently than has ever 
been pretended. I will even admit, that swallows have been 
found concealed amid rushes, by the bunks of rivers, in this 
state: but tliut thej hftve ever been discovered alive at the 
bottom of pools and rivers, or otherwise excluded from the 
access of atmospheric air, we must be permitted to doubt, , 
till it 18 proved, that the respiratory organs of swallows 

differ 
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<1;ffer fiorn thobe of other b^^d^ ; or, th^it atmospheric air 
unnecessary to the lite oi (JornMiit animais. "Iheexlraor^ 
dinary subf.eiisjon of most of the liviuj^ fui.cnons of aui- 
inals of this class is a subject of ^reat ph^^ siolojj'ical im-* 
portatico and cuiiodty ; and <leserves to lie more fuilr iu- 
vcsti;;aled. But the duim of the swallow to an unusual 
sti urture of til! O’^j^aus of lebpiiatiou is completely over- 
tirniet! by the dis^ei tions oi the celebiaied J(>hii Hunter, 
li: the allej^etl eaMsof the buhriiersioii of .^wallows we must 
makealiowmice for tire '‘re(iuhty, or luarcuiac} , oioh^ervers ; 
and I ihliili: it uould uol be difficult to reler amiost all 
SUCH alleged facts to one or other of these heads. 


JJverpovL THOMAS STEW A [IT TRAILL. 


XliJ. 

Account of the Appearance of a Luminous M« feor : hy Pro* 
fessor PiCThT^. 

buniiuoiis rae- The 15th of thlsinoiitli.ahoiithalf after eight in the even- 
Geneva^* meteor was seen at Geneva, in the N. IN. VV. 

part of the ^ky, which was p*e*ty ch ar wlieip i.ie meteor ap- 
pt'iirod, though there w* re ciomU h« i)t}u'r partE, and the 
phenomenon iiself,tnwasd l!*cend of its appearance, was ob- 
scured l)y a cloud. Ti^e appearance was so sudden, that 
those of the spi ctaioib, who w'ere looking another w'ay, at 
the hist m> menlMippo.-ed the light it gave, which was suffi- 
ciently vivid to (an'>e a sliadow, thoqgh it was still twilig Irri 
to be the ( iVt ct of a ffash of lightning. AVe have endea- 
voured to cciicc* ah the particulars respecting the ci.cnm- 
slancc^ of Uie phenojiienou, that we could obtain from eye- 
Vvitnes^v's of it. Among tliese m;jy be distinguished five 
rturieiits of the academy,' of the fviculty of sc ences, who 
isHppt iif'd To he walking togeliier, and not only saw, but 
made \l;cir observatioijj Oii this phenouieiion, wliicii they 
.'iftcnvard committed to writing. These, except the noihe, 
%vhh ]i wa> heard only by them, agree wlih ul! tiiose, that 
Jmve been coiniiiunirated to us by others with less precision. 

^ The following are their words. 

♦ Biblioihu'jue lirlij'.nitiu'*, for Muy, 181 bp. 105. 


« Tlie 
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“The )5th of this months, at 35 niinntcs after eight in Descripiionof 
the evenijtj;, we heard a whizzing smuid Jii the north-west. 

A biiriden flash of light caused us to turn our head-, aiid we • 

saw a kind of serpent of fire, winch appeared to ns lour or 
five degrees in length. It was hent 'jack nt the west end, 
so as to a[»proach the figure ol' the letter S ; it then spread 
out in the lower part ; after wh^rh it assumed the shape of a 
horsebhoe, and nearly of a parabola. At the end of seven 
or eight minutes, according to mir watehes, a cloud con- 
cealed it from onr eyi’s, at the moir.ent when it appetned to 
advance very slcevly toward the west. Its brightness dinii- 
ijish('d every instant: a:id jnsrat ihe time of its d?‘-appearing 
we no longer perceived any thing but two very bright 
points, one at the extreiiiif^ of the lower branch of the pa- 
lafuda, the ether on the ‘'iiine l)?ancli nearer tlir- summit of 
tie* curve. As to Its hiighi wecans«i\ nothing piceisc, as we 
Inid no inslrunient wllh us adapted for im asu. lug ai.gles : 
but to tile eye il appeared twice the height of mount Jura.’* 

One of the eye-w itnesses of this pbeiioiiieuon*, who ob- Com*>oRcd of 
sewed it willi a small tele^co e, remarke<l, that the most 
luminous part was not homogeneal, or continuous, but com- 
posed ofdistnict and separate particles. 

A fortunate eircuinstaiK'e enabled us to detennine with bs apparnn 
tolerable precision the miporlant circuuistauce of t* e appa- 
rent height of the nuteor, which was lor a long time iicarl}'^ 
stationary. Two of its (»l)s«M\eibf , whom we consulted, re- 
marked that the iiutcor, seen from a spot which they easily 
found again, grazed the summit <if a certain tree, wh.’nli 
even concealed part of its light : We afterward measuicd 
from the spot of ohservaiion the angle of altitude of this 
tree, and iis azimuth. Tins uhilude, and consequently*' 
that of the meteor, was cigiilcen degn i s ; and its azi- 
muth was p*-teisely io llu* dirtclion of the magnetic me- It^ azmueh 
ridian, which ut picsr-nt at \ is 16' N. \V, This 

direction passes nearly through ! /<• zenith of the towns of 
Gray, Langres, Chauiiiont, Vitry, Chalons sur IVlarne, 

Ilheims, Valenciennes, and liruges. 

* Mr. Treniblcv ue,>hv\v t tin' relc-tiratt4 naiaralist. 

■f Mr. J/luiilier, potfe'S'ir of niaf'icniatics in the academy; and Mr. * 

GalUnd, student in tlie faculty of divinity. 

We 
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it was fcen at AVc ha\e learnetl by tlie public papers, that this inrtcor 
was fcfeii at Paris; but it is »ot saitl in what tlirrctiou. Siip- 
^ posiiii;; it to have been seen due ea-^t, tlie intersection of this 

azimuth with that observed a! Creueva would p(»iut out tiie 
})lace of the meteor iu the region of Vitry, Chalons, and 
liar sur Ornain, about seventy leat;iies in a straight line 
>'^ti*nation of Geneva ; a distance which, with its appaieiit ol)serv€»d 

lured] IieiKlit, height, and taking into account the iffect of the sphericity 
of the Earth, would place the meteor about llie actual height 
of twenty-four leagues and half. 

The snppo.-ition «e have made, for want of observations, 
may serve us a guide lo those, who remarked ncdily the 
lizimnthal direction oftiie phenomenon, and would foim an 
idea c»f ilr- ahsolnto height. Jt must have been Icss^han LMJ- 
lea^-nes, if the nit tc or were scc*n in a dirrcmni to the south- 
waidofc'ijst; and on the co it’. a y sO muc’li more, in pio- 
[iort'on y^it appeared more to the north of the perpendicular 
to the meridian of Paris. 

At any rate it appears, tliat its lieig’nt (*xceeded the sensi- 
ble lunit.•^ of our atnio»pIiere; and that its light, and prol>a- 
bly Its heat, did not arise, as in our ordinary comhustions, 
bom the pM’sence and decomjiovitKm of the oxigen gas of 
tne atmosphere. 

Several eiicninstances of this phenomenon were similar to 
from tlioFc tfiat have bt'en observed in lapidiftrous meteors; ami 
we should not be snrpiised to bear, ^ hat incandescent stones 
had fallen in places, which had this meteor in their zenith. 
Ko explosion was heard ; but perhaps the distance was too 
gieat, and the circumambient medium too rare, for the so- 
norous vibrations to be transmitted to us. 


Abciwc r*u»- an 

rriR'.r.r#*.*. 




XIV. 

Letter from Professor P. Prevost, to Professor Pigtet on 
the Miieorof the \5th of 

Geneva, A/m/ the^^tK 181 1 . 

Com pari .on r-t JL HP rare you have taken, my dear colleague, to deter- 
c;rcumi«:aiic;vj exactly tlie position of the meteor observed the 15 th 

* lilbiiodv'ciiic Britanaiquc, for May, 1811, p. 1 10. 


of 
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of this month, will allow it to be compared with those ascer- meteors de* 

SltcllillCa 

tallied by other observers. This is the only method of ob- 

taii u\ir any arruiate ideas respecting the vertical heit^ht, • 

course, and nature, of these bodies foreijrn to our Kaith, and 

the snort passaj^e ot winch cannot be foreseen, 

.You have availed yourself of a favourable circumstance, Grcs'-csat 
to obtain the altitude and azimuth of that luminous object ; 
but il is far from probable, that observers it* otl:er bitualions not robede- 
should In* able to avail iheiiiseiv es of a similar [)rocecdin|^ : pei dcd cm 
niid slnmld 'hev report the height of the nn teor, without 
having deter oined it b}" any ins^* iiment, ue must expect 
meat devl.ilions. 

D 

Tht re is a certain dcj^rec of confidence Ijouevc'r, to be unles*; bv e- - 
• Mven lo the estiinalions of idlb accu-tomed to a[>prcciate 
llicir se.jsatit)ns, and compare qnantitie*^. If tl.eielbre such 
ail observer shoald i?a\ , that he miw the lueti or nemly at 
45 ', or at 50^ for example, tins ini<^hl be considered a& pio- 
bably coining pretty near the truth: because vve may pie- 
sume the otj'-erver, 'neasuriiio in idt a the interval fiom the 
zenith to the Imrizcui, could pretty well estiinale by the eye 
the half or third of lliat d.stance, 

But there is a correction to be made in tliis estimate, Nero«?sary ror 
whiclj IS scarcely lliought of, but winch, in loose ob»erva- 
lions ofihis sort, i.s in lealil} of great importance. ihvsi:. 

The appaient fii inaiiient is a skene aich, which ma)' be fiom the npp*.- 
compared to an arc of a circle of about (>0°: (see SinillTs 
Optics, lian-^'iated by Pfzenas, vol. I, p, 117)* If we con- 
siruct a scinu ircle on a nghl line, and cut off an arch of 
about Go^ to represent the apparent lirmainent, (as in the 
liguie in Siuilh’s Optics), we shall see, that half from the 
veriicai of this apparent iiimument answers to about 50'’ of 
real altitude, and a thiid to about 40”. Now it is easy to 
perceive the importance of Siudi u correction, if we would 
obtain any accurate result from coiiifiarative observations, 
and in particular if we attempti’d to ascertain a ))urallax. 

In confirmation of this remark f I.iy before \oii the ob- Estimation bv 
servation of a man possessed of all the faculties calculated 
to mature his judgnientin the estimation of measures. You , 
will there see, liiat he eslimates the height of the meteor 

between 
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30® and 40®, that is brMwcen V aiuJ ,J of tliu appa- 
rent dibtatioe from tice zeiuih to liorizon. These points 
of division of tiie apparent firinaineui answer to 14*’aiid JO®* 
of real allitntle ; ami that of 1 whioli hav^' niea’^nit-d, 
is between these two. 1 on;^ht however to {nl(i,iii:it the ob- 
server in ipiestion nhuniLtely h\ed on tin- estiniah ofa third, 
or 30® apjjatently* lint all tiuse cleleriiii nations are ntces- 
sarily approxiinations only. 


XV. 


improvement in the Aoftntinfa Pf'occ'is, hi/ which Pen, Pencil ^ 
and Chalk Drawings can he imitated: bt/ Mr. J. Hassell, 
No. 1 1, elements /wwf. 


Sill, 


IrnUations of 
Wsek lead 
draving-' un- 
ii ;riet:i. 


) in; :.i L'. ''t 

’TT’a’" 

^ktichcH v'Mt 
a pcncii ir-nev 
on lilt* 

7'o retrarinjj 


P ERCEIVIIS G the various methods of imitating draw- 
ings and sketches in the graphic: art fall sboit of an ureurate 
inuldtion of the black-lead pencil, 1 determined on an at- 
tei pt, ‘aonic)t*ars since, which, afier n pealeij experiments, 
I flatter myself I have fully estaldishcd. 

The m inner is totally new, and sc4ely tny own invention: 
—by th^' Uielhod I adopt any artist can sketch with a black- 
«-ad pencil hi:? snlijoct immediately on the coppcM-, and so 
simple and easy is its style, that an artist can do it with live 
liimute^ etiicly. 

}iy this manner, the trouble in tracing an oil paper, and 
other retracing on the etching ground is avoided, and tlie 
doubtful haiidlnigof an etching-needle isdone awayj, as the 


♦ A third of the arch of GO® from the horizon would give 20% and 4 
I’u’ 40 • CJ» 

f Trans, of ihc Soc. of Arts, vol. XXVIII, p 97. The silver medal 
and ihiity guineas were voted toMr. Hassell ibr this coiiniiumcation. 


+ Tr.ic'’ng rag should be made of a ydece of Irish linen, not too much 
v'orn, the surface of which i> to be rubbed with another rag dip in 
sivfC't oil, ju'i 'iifrictent to rci.iin a small portion of Vermillion or pounded 
^ cdiulk Til it must be placed with the coloured part towards the 
ground of the jdaic, lend the drawing or Hating laid upon it, which must 
[.n D.icud ve > lip.h’ly wuh a blunt point or needle. 


pencilling 
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pencillintf on the copper is visihle iu thesmnllest touch It 
has also another perfection, that, hv a broader iiistru- 1: 

ment it will represent black-clialk, a specimen of which I 
procured Mr. Mnnn, the landsc ape pa'j'tvr, to make u trial 
of. 1 have lierewith sent the aaid specimen marked C, and 
l\Ii. IMnrin's name is aPnxed to the same. This suhjt^ct he 
aCluitlly drew upon copper, under iny inspection, in less 
than twenty ininutt's, the time he would have taken, per- 
haps, to do the same on paper ; i;i fact, it can be as rapidly 
executed on copper as on paper. 

It is particularly pleasant for colouring; up, to imitate Particubrly 
drawinj(s, as the lines are soft, amt blend in with the colour, 

It is a circumstance always objectionable in the common 
method of etching-, that those so tinted can never be sufii- 
ciently drowned, nor destroyed, and always present a wiry 
hard effect. 

It is etjually adapted to historical skelchinij, and mi^bt and ro pre- 

be the means of inducini; rnanv of our eminent i)Hinter& to 
111 • 1 • “ I 1 I • , ‘^keiches of 

hand down to posterity their sketches, which, at present, pauitcr-j. 

they decline, froai the irksome trouble attending the repeti- 
tion of retraciiify their performances, and tlie donblful hand- 
linjy of the etchiug-needle, wliich can never give a suincient 
breadth and scope to their abilities. 

I have, sir, forwarded, in an annexed paper, the dlifoieiit 
specimens, for the inspection of the gentlemen forming the 
Society of Arts, &c. 

In making my specimens 1 liave thought it necessary to Any parfleapa- 
^how, that, if hy any accident a part might fail, it could bo 
retouelied a second time, and oftener if wanted ; in tliis par- 
ticular its simplicity stamps its u>e. 

To elucidate the foregoing proposition, I purposely caused 
a part of the distance to fail in bpecirneii A A ; this is repair- 
ed you will perceive in specimen 13, and the sharp touches 
wanted to perfect the sketch are added. 

1 beg also to state, it is not the style usually termed soft rCotsoft 
ground etching: that process is always uncertain, cannot be ground eicJo 
repaired, and will only print about two hundred impres-^**^’ 
ffiotis; whereas the specimens hereiYith sent will print up- 
wards of live humlred, with care. , 

Should the Socicts for the Encouragement of Arts 

deem 
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deem the subject worthy of their reward, I shall feel proud 
in communicating its process, and flatter m\ self the arth and 
artists will feel a peculiar addition and pleasure in its 
utility. 

Permit me, Sir, 

to subscribe myself, with all respect. 

Your obedient humble Servant, 

JOHN HASSELL, 

Landscape Drauglitsman, ll, Clemenfs Inn, Strand. 

Process 0/ drawing upon Copper, to imitate Black-had Pencil 
or Chalk. 

Method cf A remarkable ^ood polish must be put on the copper with 
diawingoii an oil-rubber and (tocU!> inurtis well ground in oil: after 
t^aie^black-lea^ which it must be cleaned otV with whiting, and then rubbed 
prsicil, or with anotlier clean rag, 

' You are then to pour over your plate the solution to cause 

ground, which is made as follows; — 

No, 1. — Three ounces of Burgundy pilch* 

One ditto of frankincense. 

prenaratiot! of These are to be dis^o]vod in a (piart of the best rectified 
Uic giound. spirit of wine, of the strength to lire gunpowder when tlio 
spirit is lighted. 

During the course of tvveiity-fonr hours tfiis composition 
must be repeatedly siiaken, nnlil the whole appeals dissolv- 
ed; then filler it through blotting *paper, and it will be fit 
to use*^. 

Application of pouring on this ground, an inclination must be given 
to the plate tliat the superdiious pait f>f the cfjrnposition 
may run ofi’at the opposite side, then place a piece of blot* 
ting i>aper along this extremity, that it may suck up the 

Grounds. * The ground in hot weatht'r musi have an add lional one third of spi- 

rit of Wine a ided to it for coarse grounds, to represent chalk ; and one 
half added to it fc»r fine grounds, to repieseiii black lead pencil ; and always 
to be kept in a cold place in summer, and a modeiately warm situation 
in wiiUt r. 

* N R —If any parts are net bitten alroiii; enough, the same process U, 
to be repeated. 

"round 
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ground that will drain from the plate, and in the course of 
a quarter of an hour the spirit will evaporate, and leave a 
perir ct ground, that will cover the surface of the copper, 
hard and dry enouj^h to proceed with. 

With an exceed soft black-lead pencil sketch your de- 
sii?ii on this ground, and when finished take a pen and diaw 
with the iollowing composition, resembling ink : if you wish 
your outline to be thin and delicate, cause the pen yotl draw 
with to be made will) a sharp point; if you intend to repre- 
sent chalk-drawmg, a very soft aib and broad-made pen will 
be necessary, or a small reed, 

JSo, 2.— Composition, resembling ink, to draw the design 
on the copper. 

Take about one ounce of treacle or sugar candy, add to f^r draw 
this three burnt corks reduced by the lire to almost an '“vf on a* 
im[)alpable powder, then add a small quantity of lainp-bluck 
to colour it; to these put some weak gum-water^, (made of 
gum-arabic), and grind the whole together on a stone with 
amuller: keep reducing this ink with gum-water until it 
flows witli ease f rom the pen or reed. 

To make the ink <lischarge freely from the pen, it must 
be scraped rather tliin toward the end of the uib, on the 
back part of the quill, and if the liquid is thick reduce it 
with hot water. 

Having made the drawing on the copper with this com- VamiiJ| 
position, you will dry it at the fire until it becomes hard: 
then varnlali tlie plate all over with turpentine varnishf. 

It will now be necessary to let the varnish that is passed over 
the plate, dry, which will take three or four hours at least; 

* Gum water must be made in the proportion of half an ounce of gum 
arabic to a quarter of a pint of water. 

f Turpentine varnish is composed of an ounce of black resin to an 
eighth part of a pint of spirit of turpentine; if the weather is excessively 
warm, k ought to be made wUh a sixth part of a pint of spirit of turpen- 
tine. 

[1 apprehend there is a mistake here, ahd that the proportions of spirit 
should be reversed ; as more of the liquid would, no doubt, be required * 
in cold weather than :n hot. C.] 

but 
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but tliis will depend on the state oF the weather: for if it 
thould be intensely hot, it ought to be left all night to har- 
den. 

Nt w the varnish is presumed to be snffieiently hard, you 
may nil) off "he touches made with the foreiioing described 
ink w»*h suiitle, and use your huger to rub them up; 
should it not corne off very freely, put your walling-wax 
round the margin of your plate, and then pour on the 
touche.s some warm water, but care must be taken it is not 
too hot. 

The touches now being clean taken off, wash the plate well 
and clean fVoin all iin|)iirities and sediuieMit of the ink, with 
cold sqf/ water; then dry the i>late at ii distance from the 
h-e, or else in the sun; and when dry, pour on your aqua 
foVtis, whii'h ^lu)uld he in cold weatlier as follows:-^ 

To one pint of nitrons aeiil, or wti ong aqua fortis, add two 
parts, or twice its cpiuntity of soft water. 

In hot weather to one part of nitrous acid add three parts 
of water. 

every part oftliis process avoid hard or pump water. 

The last process of biting in with aqiia fortis must be 
<‘losel\ uttendecl to, hrusliiug off all the bubbles that arise 
from the action of the aqua Fortis on the copper. 

In sntinner time it will take about tw'enty niinutcfs to get 
a siifficient colour : in uintcr pe bans half an hour, or more. 
All this rnuft depend on the state of the atmosphere and 
temperature of your room. If any parts require to be stop- 
ped out, do the suu.r wltlj tuipentine vanilbh and lam’p* 
black, and witfi a camc’.'lv.iir bi ush juiss over those parts 
you coiisidjcr of snflificj t depth ; dist uices aiul objects 
rcct'diog tVcin the <d course ought not to be so deep as 
your l*)i r-giouiids: accordingly you v/dl obliterate them 
with tiit ibi echoing vart:i^h, and then let it dry, when you 
will ajijdy the unua fortis a scioud time, and repeat this 
just uh often ais you wish to piocuie different degrees of 
colour. 

Every tin;c yon takcfiff the aqua fortib the plate imist he 
washed r/. ice with sott water, ami ihcn set to drs as before- 

To ascertain the depth for j^our work, you should rub a 
small part with n piece of rag diriped iu turpeutine, and then 



IMPROVEMENT IN THE AQUATINTA PROCESS. 


225 


tipply the tine;er, or a piece of rn^ rnhbed on the oil-rubber, 
to the place so cleared, and it will give you some idea of life 
depth. , 

The walling-w'ux is taken off by applying a piece of light- Pomoval of 
ed paper to the back of the plate, all round the opposite 
pan of the margin where the wax is placed; then let the 
plates cool, and the whole of the grounds &c. will ca'^ily 
come off by washing the plate with oil of tuipentine, which 
must be used by passing a rag backwards and forwards, 
until the whole dissolves, it is then to be cleaned off by rags; 
and care must be taken, that no part of the turpentine is 
left hanging about the plate. 

The plate should only pass once through the press. Printing. 

Sir, 

During the conference of the Committee of Polite Arts The authorv 

last Monday evening, an Essay on the Art of Aquatinting to the 
t , I • • -1 r *1111 ^ inveriiioit, 

was produced, which, until that period, I had never seen; 

since then, I have procured a copy, and carefully perused 

iU As far as theory goes, lespeciiiig aqiiutinta, i allow it 

to be fair; but upon the practical part it is positively wrong, 

and what relates according to the opinion of your Committee 

as referring to my invention of the imitation of chalk and 

pencil-drawing, 1 can prove, by incontestible evidence, that 

I did produce specimens of iny invention as far back as the 

year 1795 to the public, since which time I have improved 

the principle. 

I flatter myself your goodness will enforce on the minds 
ef those gentlemen who were present, that I ought personally 
to prove the same, which 1 am prepared with ducuuients to 
do. 

Permit me. Sir, to remark, after a lapse of fifteen years, 
that surely some person might have produced figures and 
landscapes sketched iu this manner; but not a single artist, 
to my knowledge, ever gave one specimen to the public ex- 
cept myself, though my examples have been before them 
all the above time. ^ 

It is upon the application of the manner for freedom of • 
imitating drawings, that 1 conceive it to be of importance, 

VoL. XXX.— Nov. 1811. Q «nd 
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Ke .v (;*5 Slip- 


and from this circumstnnce in pointing out its utility, I 
claim a credit from its originality. If, Sir, it was previously 
known, why was it not in use? The fact ar>»>ears to me, 
that no person, except myself, thouj'ht of taking' the pains 
to study the suhjert. 

Having thus biought it publicly to notice, I still feel a 
degree of pride in furnishing an additional and easy step to 
the promotion of the arts. 

T have ik'w. Sir, to apoligize to yon for trespassing on 
your patience, and as it is not possible for any gentleman to 
have taken more trouble, or have paid a more polite atten- 
tion to the circumstance, 1 thought it most decorous to 
submit this memorial to you, as one of the Chairmen ot the 
Commlltee of Polite Arts. 

Ti iislirig, Sir, you will be so good as to communicate the 
same to the Committee, 1 beg to subscribe myself, with all 
respect. 

Sir, 

Vour very obedient bumble Servant, 

J, HASSELL. 

ffo, 11, Clement's Im^ May 10, 1810, 

To J, T. Barber, Esq. 

A Chairman of the Commiuce of Polite Arts, 


XVL 

On the Nature of Oximurialk Acid ‘Gas, and the Conversion 
of Carbonic Oxide into Carbonic Ac A by it, in Reply to 
Mr. J. D^vt. In a Jitter from Mr. J. Murray, Lee- 
turer on Chemistry, Edinburgh. 

To MR. NICHOLSON. 

SIR, 

J Have not seen until lately Mr. J, Davy’s communica* 
tiOM in your Jonniai, for September last, and 1 embrace as 
eui :y an opportunity as occurs to me, of otreriug a few obser- 
vations ill reply to it. 

The most important part of this communication is that, 

which 
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which relates to whiit he cous'ulers as a new j^as, the opera- tu ac- 
tion of which, he supposes, •-erves to account for the pro- 

* _ ‘ l>Mjau('tion ol 

cl notion of carbonic acitl, which 1 have found to be the re- cai 'u<.:jiici(cid. 
suit of the mutual action of oxiinuriatic add, carbonic ox- 
ide, and hidrogen gasses. It is pioduced, he states, by ex- 
posing a mixture of e<pial volumes of carbonic t»xide and 
oximurialic gas to light, and he legaids it as a conipound of 
these two ga»ses. 

1 had already peiTorm* d this cxpenincnt without oblairi- produrt'd 

ing^ the results he lins described : aiid 1 urn not aware of :iM\ 

” , . , " men; f>i M,. 

fallacy, by which this can be accounted for; there "as no Mi.rr.iy 
sensible production of caibonic acid (the point ! had it more 
particularly in view to ase»Ttain by the experiment) anrl 
after agitation with water to icinove -.he oxiniiirlatic gas, 
the carbonic oxide was recognized by burning with its 
usual blue lambent flamej,aiKl lorxning carbonic acid by its 
combustion. 

This result of the nonaction of oxinniriatic gas on cur- Ox'/. unatic 
bonic oxide gas, wiicn both arc perfect I \ di y, has been 
lately asserted still more strongly by Oay-Lus.sac and The- im-: ^Ltoaeacii 
iifird, and the terms they emplo\ aree^cij unusually decided. 

After observing, that tlie carbu retted hidrogen gasses are 
acted on by oximurialic acid gas when exposed to lig]rt,they 
add inaisa quelque dose qu’on ait ni^le le gaz acide mu- 
liatique oxigenc sec, et le gaz oxide de carbonc prepare 
avec le for et lecaibonate de barite, qiielque fort ait 
j^te la lumiere i luquelle on les a exposes, enfln quehjue 
long qii’ ait etelc coniact, il n\v a point eu d’action*’*. Iff 
have been deceived therefore, ‘ is in common with chemists 
of the highest reputation for the ccuracv and delicacy t)f 
their experimental researches. These circumstances how- 
ever lead me rather to believe, that there s some peculiari y 
necessary to the success of Mr. J. Davy’s expeiiment. 1 unic^^pcsslMv 
know sufticiently the disadvantage to which any experi- 

♦ Recherches Pliysico Chemiques, T. 2(1, p. 192. 

But in whatever proportions we mixed diy oxigenized muriatic 
acid gas, and carbtmic oxide gas procur- d by means of non and raibonate 
of barytas, however siront: the light lo which they were exposed, aud 
lastly however long they remained in contact, no action between them , 
tot>k place.” r 1 

Q i 


mentalist 
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e'lrcum* 

st'iiiices. 


Carbonic ox- 
ronvt-r td 
into aeui by 
ovimuriauc 
gas. 


t'legcd to be 
from tl'c de- 
cofnpo^ltion of 

Wilier. 

This disproved. 


The same ref 
suit uhumed 
by Mr. J. 
pavy. 


menffllist is subje’cU'tJ, w ho iinclertakes the examination of 
experiments of wbirh om^ a L-,tner.il aLiount is );ivt’ri ; and, 
from both ihoe coiis'di ratums. i am induceilto &iis[ end any 
experimental invet^>iipilioii of thi> subjeet until the more 
full account, which Mr. J. Davy aniioimct s lie is to j>ive of 
his expermifcUTs, is pnblit»l't'd. At present, 1 shall admit the 
produi tion of this new ^as, and shall oiler merely a few ob- 
set vatioMs on its relation to the present controversi . 

Ju rnj’ first conitnuniralion I had stated, that, when oxi- 
murialic acid, carbonic oxide, and Incbo^en ^a-^ses arc sub- 
mitted to mutual action, the cailiorK oxide is couve»ted 
alrnOMt intirely into carhonic acid. Tins rosidt, inconsistent 
with Mr. Davy's hypothesitk of the natme of muriatic and 
oxiiuurialic acids, w'as attempted to be ^ xplaincd by the ati- 
euiiiption, that a poi.ioo of tise waiei iritiodnced to absorb 
the [>rodnct of the action of the i>as^r*s !.ad suffered decom- 
position, and that from this oxi^en had been cotitmuni- 
cated to the l arbonic oxide, so as to convcit it into carbonic 
acid. Messrs. Davys, therefore, in repeating these experi- 
ments, emploNed aiinnunia to condense tiie product, end 
with this variation they found the carbonic oxide to remain 
uuclianq;ed. 

Thouj'h siiti.sfied, that there was no probability in lliis as- 
sumption of water bein* 2 * decomposed, I ibouj^ht it proper to 
repeat the experiment with the v:iriat!on of condensin*; the 
product by ainmoniu. "Ifhe rcbult was still the same a.-» that 
which 1 had before obtained. Niady tin* whole of the car- 
bonic oxide hud disappeared, and a concri le salt w s obtained, 
ivhich effervesced strongly on the contact of u diluted acid, 
and also gave indications of the presence of carbonic acid 
by the test of muriate of barytes. 1 concluded tlierefore, 
as I believe any chemist would have done from these results, 

thill the production of cm bon u; acid in this experiment 
“ was established beyond the possibility of ilonbt.” 

Piecisely ihe same results have now been obtained by Mr. 
J. Davy, Repeating my expeiiment on the exposure of 
the mixture of the three gasses to light, he defccu^d, ** after 
tlie addition of ammonia, no truces of curlionic oxide’’: and 
he perceived, as I had staled, ‘^an i ffervesconce of the am- 
morjitwal salt formed with nitric acid:” an effervescence 

which 



NATURE OF O^tlMURtATIC liClO. £$9 

which In* farther admits to be owin^ to the disengagement 
of carbonic acid. The dispute therefore with regard to the 
fa' t IS at an cud ; aiul the firod notion of carbonic acid in 
these experiments, which 1 had always maintained to be the 
result, but which Messrs. Davys had denied, is established 
be3'ond the |>os»ibiIity of doubt. 

Mr. J. Davy, liowever, forms a singular conclusion with HiscondU' 
regard to this. Having slated the resulls of his experi- 
ments, he adds : after the preceding statement of facts, Mr. 

Murray, I should conceive, will be induced to renounce his 
conclusion, that the production of carbonic acid in his expo* 
riment established lieyond the possibility of doubt; and 
admit, that what he considered as carbonic acid was actually 
the new gas just described ; and 1 should likewise imagine, 
that this gentleman, in future, will be mare cautious in his 
assertions and criticisms on the labours of others.’^ It is but 
justice to Mr, J. Davy to state on what grounds these expec- 
tations are founded. 

The result of the experiment with carbonic oxide, oximu- grounded oa 
riatic acid, and hidrogen gasses led him to repeat the expe- 
ritpent with the two former gasses alone. Having exposed new acid, 
therefore a mixture of carbonic oxide and oximuriatic acid 
without hidrogen to light, be obtained a similar result, a 
toial condensation by ammonia without the slightest rc- 
mauis of carbonic oxide. By farther researches he found, 
that tin acid gas is formed from the niutiml acUon of the 
oximuriatic and carbonic oxide gasses, which combines 
with ammonia, and forms a concrete salt, and from the 
agency of this gas he explains the production of carbonic 
acid in my experiments. “ 1 have now to announce”, he 
remarks, “ the existence of a new acid gas, which operated 
in Mr. Murray’s experiments without his knowledge of its 
presence, and was the cause of tho^e phenomena, which he 
erroneously attributed to the formation of carbonic acid 
gas.” He supposes it to combine with the ammonia which 
is added, and to form a concrete salt ; and “ the dccompo- 
** sitioD,” he adds, of this ammoniacal salt with eifer- 

vescence by dilute nitric acid Received Mr. Murray.” 

On reading this paragraph 1 expected it to be proved, 
that no carbonic aciu is disengaged from the concrete salt, 

aad 
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uml that the eirci vt ^-rence was found by Mr. .1# Daiy to be 
Owiuij to tlie of this new acid p;a5. Then 

indeed, he would have hati reason to say, 1 had been "de- 
ceived ; and i»Tounds to form the expet lalioii, that 1 should 
renounce my conclnsion, that carbonic acid had been 
fornUd in my experiment; but in the sucreedinj^ sentence 
1 found, sutTicli ntly to my surpiise, the admission, that it 
aclLudiy is c.r honic acid, whu h is di‘i'up,a^ed with effer- 
vescence, that my conclusion the eforc is correct, and enta- 
bllshed by iMr. J. Davy’s own eNpcrin»euts ; and all that 
his labours amount to i*-, that by the aid of this j;as he con 
frame an hypothesis^ by which this pioduclion of carbonic 
acid, hitIuM to so steadily denied \)\ liini, may now, that he 
iiilmild it, be accounted foi in couioruiity to the opinion he 
defends. 

The hi^r quv'>*- It IS obvious, that tlie fist #plc.^tion in the controversy Is 
j'ithe tac:i i-t.friird to tlic matter of faci. is cai borne acid fonned 
t:oi) of r.iri)o. HI these experiment^, or not? liow it is lonned is a ditteN 
liu dcjil, (piestion. I had uniformly miiintaim d its production, 

or, tliat wiien carbonic oxide, oxi muriatic acid, and hidio- 
j»en pjasses are submitted to mutual action, the carbonic 
oxide disaj»pears ; and, whether the product be examined 
by the medium of water, or of ammonia, carbonic acid is 
obtained. Mr. J. Davy denied liiis. Hut it now appears 
vVb M that mv stalement has been cor- 

J.,lXivv’s own rect, that tlie carbonic oxide doc.^ rJi" ippear, and that carbo- 
ejvijenineiit. acid is obtained. He llierefore, 1 trust, will in future 
be more cautious in his assertions, and in culling in question 
the results of the experiments of others. 

His hvpothe- hyi)otlie'>is, which he pioposcs to account for the facts 

rlv;„ novv admitted, is the following. The carbonic oxide he 

supposes to unite with the oxi muriatic acid, and form this 
new acid gas; it combines with the ammonia, and inthede- 
ccnqmsition of this ainrnoniacal salt with effervescence, 

“ water is decomposed, its hidrogen is abstracted by the oxi- 
“ muriatic acid to forul aiuriatic acid, and itsoxigen by the 
carbonic oxide to produce carbonic acid, which is disen- 
gaged.” 

* tine would imagine f»'ora the manner in which the above 
suiuencc is expressed, tiiat these were .OtK which had been 

experimentally 
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experimentally ascertained. They are however a series of 
suppositioiis, some of them in opposition even to the evi« 
dcjice, which Mr. J. Davy brings forward. 

Thus no p’ool'is given, that this new ^ashnd been formed No proof ilint 
• . * I • • 1 I* II • the iiev; gas is 

in the experiment. Adautting it to be formed when oxi- u ihi$ 

iniiriati id and carbonic oxide gasses are submitted to experiment, 
mutual action ; if does not follow, that it will also be formed 
when they ai* ^ n mixture with hidrogen. We know it is 
not forrneil when a little water is admitted, but that the 
products in this ca'^e are muriatic and carbonic acids. It is 
equally pus'll ble, tliat hidrogen may modify their mutual 
action so as to prevent it^ foimaiion ; that in this case also 
these acids are form* <1 on the piinciplc I have already 
exfilained; that the concrete salt foinied with ammonia con- 
sists of muriate and carbonate of ammonia, and thnit the 
carbonic acid is directly disenijaged fsom this salt by the 
diluted acid. There is not a single phenomenon attending 
the ext>eriinent as stated by Mr. J. Davy, which does not 
accord with this explanation. 

It is I’arther an hypothesis, that this new gas is capable of Farther sup- 

decomposing water, when dlseneaffcd bv an acid from its 

, . . , , . , * . , ihi,. pus In ca- 

coinbinalion with ainiiionia; an hypothesis assumed to ac- pableofdc- 

count for the production of carbonic acid, and supported composing 
by no proof. Mr. J. Davy suys, indeed, that it must “ ap- 
pear evident, when it is known, that this new gas neither 
intfanies on tlie |Ja^sage of the electric spark with either 
oxigen or hidiogvn alone, but tliat it detonates violently 
with a mixture of u\igen and hldrogen in proper propor- 
tions, and ud'ords muriatic and curbunic acid gas.*’ It is 
suflicienlly evident, however, admitting even Mr. J. Davy’s 
idea of llie composition of this gas, that, when these gasses 
are in mixluie with it, each of tlieni exerting an affinity to 
one of its ingredients, without any affinity being exerted 
between them to counteract this, tiiese combinations may 
be established ; while it docs not follow, that, when tlieoxi- 
geri and hidrogen are united by a strong affinity as they are 
in water, this will be ovcicome, and the water be decom- 
posed. But why ha\c recourse t<r these remote and indi- 
rect considerations? Let the fact be at once appealed to;^ 
docs this gas decompose water or not? It appears from 

Mr. 
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the contrary of Mr. J. Daw’s own account, that it docs not; he states 
r>l.ich appeals,, merely, that it is very slowly iibsorbed by wrttor. it is 
« thert fore directly in the face of experimental evidence to 

assume, that, when it is disengaged from its combination 
with ammonia by an acid, it is capable of deconaj^ing wa- 
tcv; his hypothecs to account for the disengupKient of 
carbonic acid falls to the groan J, and the obvious conclusion 
must he admitted, that the carbonic acid lias been formed 
h5^ the innJiial action of the carbonic oxide, oximuriatic 
acid, and hidrogen gesses, and lliat it exists in the concrete 
amrnoniac.'d salt, 

Mr. J. Davy will now perhaps perceive, that it was with 
sofiie justice, that! niainlnincd the fact of the production of 
carbonic acid in these experiments, and tliat 1 did not con- 
sider it iir.alidaied by what was slated in opposition to it, 

. . .f Dinv’- lie coin plains of an expression, wliich i employed in the 
vn^xtiu * <1 dis,cus'jion on this point, that “ jMesgrs, Davys did not ob- 
m Mr. Mill- tain carbonic acid in their exper’tnents, becau^e they did 
not look for it with sutbeient can*, or were not sufticieiitly 
aware of the sources of fallacy, by which its production might 
hr concealed,'* It would be easy to jnstify this, not only 
from the results of ray own experlmorts, in which carbonic 
acid was uniforraly formed, results now pro.\ed by Mr. J. 
Davy’s evidence to be correct; but fsom a review of the 
manner in which the resulls of the expc'iioients to which I 
allude were examined. Tiii'' I decline, however, as an in- 
vidious task, unless. urged to it by Mr, J. Davy, referring 
rather to the brief observations, which 1 have occasionally 
oii'ered on some of these experimeuts. Nor should 1 pro- 
bably even have used this expression, had it not appeared 
to me called for by the tone, which has been assumed in 
this controversy, and the manner in which it has been con- 
ducted. If Mr, J. Davy will look back on its commence- 
ment, he will find, I believe, my first paper written with a 
degree of candour, to which it is not in his power to make 
H single objection. It w'as impossible, if an opinion were at 
all to be called in question, to have done so with more calm- 
ness and forbearance. Mr. J. Davy thought proper to 
• take up the controversy in a very different spirit and style, 
and rendered it necessary for me sometimes to introduce 
a remark, which 1 should otherwise have avoided. 

Of 
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Of the other parts of Mr, J. Davy’s communication I 
may avoid, I believe, takinj* any notice. . He has prefixed a 
kind of view of the progress of this diFcussiou, in which are • 

much i-epetition of what has been already replied to, and 
misstatements, which to those who have attended to the 
question i^Cannot be necessary to obviate. 1 shall merely 
give one example of this, and dismiss a stibjedt sufTiciently 
irksome, Mr. J. Davy has found, that, when a mixture of ir:.tai*ct* 
carbonic oxide, hidrogen, and oximuriatic gasses is iii- »Tiis3uiec.«xit 
flamed by the electric spark, two measures out of ten of the ^ 
carbonic oxide disappear ; and this, he says, I “ consider 
in my last oommnniciitioii as a demonstration, that oxi« 
niu.'iatic gas is a compound of an unknown basis and oxi« 
gen”. There is not a sentence in that communication of mine, 
that will fairly admit of such an interpretation, nor should ] 
have thought of resting any demonstration on so nant>w a 
basis. I considered the fact established by my own experi- 
ments, that there is a total or nearly a total conversion of 
carbonic oxide into carbonic acid, as such a demonstratiou. 

I have farther considered this partial conversion of car- 
bonic oxide into carbonic acid in Mr. J. Davy’s experi- 
ment, as aconftmation to a certain exUnt of my results \ and 
I pointed out to him a very suificient reason, why its suc- 
cess had not been more complete— bis having diminished 
the proportion of hidrogen to less than one half of that 
which 1 bad employed. It is not more necessary perhaps 
to take notice of his remarks with regard to the action of 
oximuriatic gas on carbnretted hidrogen. He must have Mr. J. Davy 
known of the difference of opinion, which prevails 
chemists with regard to the carbnretted hidrogen gasses, and carbureted 
of course, in giving an account of any experiments upon 
them, he ought to have mentioned, what particular gas he 
employed. The gas from humid charcoal has been regarded 
as a variety of carburetted hidrogen, it is the one even to 
which the name was first given, and to which it is still applied; 
and though different opinions exist with regard to its con- 
stitution, J could not kn(}w what opinion Mr. J. Davy 
held with regard to it, or what he considered as exclusively 
carburetted hidrogen. The subject however is one of littie • 
importance, and niv observations with regard to the one gas 

will 
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will still, 1 believe, hobi just with reii;ar(l to the other, nor 
would there !)e any difficMilty in showing the imperf'ecuoiis 
" of M . ,1. Davy’s experiment. 

Mi- Daw’s The question with regard to the general merits of the sub-p 
phi n!!tiTJna ^ conceive now to beat rest. Mr. DavyV* opinion, wliich 

hypo heiica! was first held out as a genuine theory, adtiiittiug^of no doubt 
and unproved, being a siiiiple expression of facts, has beeti shown to be a 
hypothetical explanation of phenomena. Am! as an hypo- 
thesis not a single proof has been given of its truth, or no 
fact has been brought forward, exclusively explained by it, 
or explained with luoie probability than b)' the opposite hy- 
pothesis- It requires in its adaptation to the phenomena 
more ruulli plied and complicated assumptions, and it is at 
vaiiancc with ihe most strict and extensive analogies. 

Mr. Murra)’s 1 oni ])lLased to find my opinion on tliis point sanctioned 
agi ”'abie to Jjertlio.iet, and of Gay-Lussac and Thenard. 

thai of j^'r- Thai by the loiter cht mlsts is ol' too great a length to per- 
bu-'^s'ic ^i!a pcniiit inc to mtroiluee the quotation. 1 therefore refer to 
i'hei.ai'J, their inemoii *. Derthollei, in a report on their researches, 
has gi\<Mi a iiKue condensed view, equally clear and candid, 
his OjuiiKMi cannot he rcceWcd without interest hy chernistF, 
and )ou may llierem.e perhaps find room ior the inseition 
of it. After reniarKing, that (.iuy-Lu.‘>'ac and Theimrd had 
toiichnUd, from their txpenments, that oxiruunatic acid 
gas iririy be a .simple sub^tanre, and that all the pheno- 
mena it esihihits ini'V be explained on that hypothesis, 
but tiiat I [ley had preferred the eoiiirnon hy potliesis, as ex- 
plaining ihein still bcUer, a preierence they conTinue to 
give notwiihstand ng the other idea has been adopted by 
Mr, Davy; Dertliollct adds, 

B'l'Tihonci’R “ !n fad, to ( oiiKider the nxi'roui^ed niu.'iatic sras as a 
Mr 'utvrs s**iM*‘^ suijstance, must suppose, that common muriatic 

hypothcsi'. j acid i^ n compound ol liidrogen and oxigenized muiiutic 
acid; and tiiat the nrn’tallic muriates are of a nature en- 
tirely different not only iVoiu oilier rnelallic salts^ from 
these very mniiates themselves dissolved in w^ater. We 
must suppose, that lime anU magnesia give out oxigen, the 
existence of which in them i5> supported by certain experi- 
ment.s, according to another hypothesis, to combine in the 

• Ib^chcrchcs riiys.ico*cliin:iq'ie5, T 2d, p. 165.' 


metallic 
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tnetallic state with oxigenized muriatic gas ; and that this 
gas combines with the oxigen, which the water gives up to 
it, to pass to tlie hyperoxigenized stale: and these supposi- 
tions are not snfticient to explain every thing. 

“In the other hypothesis, that is to say, admitting that on the forro^iT 
oxigen is capable of combining with muriatic acid, as it is > 

with metals, and witli all combustible substances, c^ill the 
explanations are natural, and perfectly analogous with those 
given of other fac ts, in which oxigon is transferred from one 
substance to another. Only the new observations show, 
that, to efiect the change of oxigenizcd muriatic gas into 
muriatic gas, it is neccftsary for the latter to be in a situa**' 
tion to receive the quantity of water necessary to its consti- 
tution ; wliich agrees with the force of its combination, 
w'hich is very great in muriatic acid. 

“ It may not be useless to remark, that, when we discuss mid on hyp#' 
llie nature of substances, the mode of their coinbinution, *^' ?*''*’“* 

raK 

and the changes that may take place in the elements that, 
enter into their composition, it is easy to multiply hypothe- 
: but those that are nest supported by analogy, and re- 
quire the fewest suppositions to connect them witli the facts, 
so that the mind icadily embraces their relation to them,, 
should be adopted; still liowever not confounding their ap- 
plications with the facts themselves conlirmed by vveiglit 
and measure, or with the iiuluctioiis tiial immediately flow 
from these^.’^ 

A few months ago I commenced a train of experimental New expen. 
investigation, ilitrerent from that which 1 iiavo hitherto pro- pro. 
secuted, which promised to be decisive with regard to these 
hypotheses. The results of the experiments 1 have perfoimcd 
liave accordingly been such us appear to me to establish the 
truth of the common opinion. An account of these will, 
witli your permission, form a communication for the suc- 
ceeding number of your Journal. 

1 am, with much respect, 

Edinburgh^ Oct, Vour most obedient servant, 

1811. JOfiN MURRAY. 

♦The quotation in Mr. Murray’^ paper was in the original French : • 

but for the sake of thosie of cur readers, to whom th"t language iS not 
da^cientiir familiar, it ii lufro given in JEngli-h. C- ' 
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61. 

1 39 

51*5 



0 

3 

E 

29*85 

29 •4() 

2y-6.-i5 

6i 

BStB 

56*5 


•26 


4 

s 

29*57 

29*46 

2y-515 

69 


64*0 


•02 


5 

8 W 

29*75 

29 -.57 

20-660 

67 

Km 

60*5 


•1.5 


(> 

S W 

29*95 

29*87 

sy-.yio 

63 

52 

57*5 


•IS 


7 

8 W' 

2.9*92 

29*85 

•2y-8S5 

69 

54 

61*5 

•21 

•01 


8 

s w 

30 00 

29 90 

2y-95o 

6*7 

53 

600 

•10 


1 



30*19 

28 '86 

29-736 

80 

39 

57-S5 

393 

2*39 



N. R The dlisrrFations in each line of the Table apply to a period of twenty 
fot^r hours beg^imiiiig' at 9 A. M. on the clay indicated in the hrst column. A datih 
deuutrs. that the result ia iucludcu in the next following; obEcrvation. 


NOTES. 
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NOTES. 

Ninth Month, 9- Before sunaet, after a serene day, cirrus clouds, pointina^ down- 
ward, f.om the W. n. Orro, some dry haec: w;nd westerly l>y nigfht, 

scarce sensible. 14. Tim and haze iti the ev. iniii? twilight of ii br.ght oraiig* co-^ 
Jour. 15. Much wind: clear i 6. a. ni overcast : p. in. cleai ■ twilight dulUr, with 
cirrostratus. 17. Much wil d: very clear sky. 18. As >e.-.lviday : evening twilight 
luminous, orange, surmounted with rose colour, the latm boniewhai la converging 
streaks. 19. Mor.jiiig twilight obscure, with dense cirn-. much dew: wind, a in 

E. Thunder ch ud'- at different heights, some of which moved from the S. E. 
There were clouds throughout the night, with lightning. 20. ^Viud a. m. ^.E. Thun 
der clouds again, which grouped, and pasLCd tihi-iit 2 p. m- to tl;e with a few 
drop'.: nitnhU with a faint bow in tii** tiivtancc : evening cloudy, with two strata; 
wino S. E.: much ligh.t iing in the S W. 21. am CUiudy. llaiU, with distant 
thunder at one and two p 111 : and > umijlasl/nnis : faint how. 22- n iii. Ovei- 

capt. Wiinl veered to JN. W., appan utiy by E- (.'on, in iini:» ^rmn JS. E. to S. W. 
211. a. in. Wind frtsh from .S- with i.iii : p. ni fair, with vaiaous modifications 
of do ml, which werciimlj roiouie.l ai sunset in ihe^-ast 24. a m. C’lcr.r: inucii 
dew : fair day, out with clomls oid'cnli-.g lani : ui ihglit iniiV.y, with a blush of red ; 
the moon d sapper red eaily, bel'iwvi tii‘o\fraiux cfouiii, and it rained heavily in the 
inght. 25 (!iondy and wi.idy, with rant 26. a in t irrwjif with : p. 111. show- 

n-K, 27. W^iiidy: wet. 28 a m Misty: p ni. -boweis, ri)ros/raf«.«, and a blush OH 
the twdligbt. 29 Evening, lightning : Wituigkt Lunar halo. 

Tenth mon*hy 1 a m. Wind S E fhow. ly. 2 A htile before sunrise 1 observed 
a strutvs in the marshes to the S K., v« ry no: liy rch: uihdng a .sheet of water j one which, 
was • cell from tins vil'ag' , v.i tim'.lnr circumstances, about two w't eks since, was actu- 
ally taken by si V( ral persons for ae e:>.t**n'five inuiifla'.ion. In the alti rnoun, large do- 
rated cun ami Kutostuifi lap.dly pa.s.sing at .sunset from r- d to gray, iiidicahda 
renewal of the wcl wrath r. .i MiMy morning, with cirrostrutvs above; very wri, 
p. in. 4 Much wind: cloudy night. r> Stjualiy, (j. a, in. Cloudy, much wind- 
( vening calm ; laigc cirri ami (tiiosln-i}, with a blush on the twilight : a bright blue 
meteor in the Is. W . : wet mght. 7. C loudy, with a gale of Wind. 8. Fair. 

RESULTS. 

Barometer; highest observation no* 19 inches; lowTst 2886 inches; range 1*33 inches. 

INI* .111 of the period 29 / 3C incises. 

Thermometer: highest uhstivatioa lowest ^9°; range 41^. 

.Mean of the periwd 5/ 85®. 

Evaporation a‘9'? Inches. Ram 2 39 inches. 

F’*otii the full moon of last period to Mie new' moon of the present, easterly breezes 
xdth clear days, mid the stnitu^ by night Evapt ration went on inrreasmg as the w ind 
became stronger : dew fell in plenty, and llu small meteors, called shooting stars, wire 
ahuodaiit. The latter lialf of the present pe?iod bri ught the accu.Uoinvd conipensa- 
tioii, ill rain from the westward : the approuehiif tios was pcieipf ,bic for scvi ihI days 
beforehand; and the gro nod being li.y, it was attended at the hegnmir.g with some 
dtscliargeS of eUetricity from the cUmds. 

Several pmoiip, irongiuiiig they perceived ponirthing extraordinary in the weather, 
have enquired, whether the pit sent could liae*' any snhueiice upon the .seasons. 
It would be idle to reason upo.i its powt r w .thwot pi oof of iL elh ct?. ; and thi so, again, 
ftiustbeprovcd toexttnid, allepsl ovirlhe wh.de no. tlurn litmisphere; foi which a 
comer of our little islal^d is no adequate standard, it sceiiis w ifliiii the limits of pos 
•ible conjecture to say, that conu ts r/my iiidnce some iliange in the almosphciT of the 
planets, by changing the state of the ather (if tin rc he ar.y sut.h medium,) intei posed 
iietwccti these and the suii; or by affecting flic production of lumiiiou.s mat ter on the 
surface of the suu itself A . onut appmaciiiiig hcm* to a planet would alsodi rurb 
Ihe^imdsiifiiere of the latlei by tin irnrc effect of its attraction : but we have a plaiieL 
attenilaiit on the Earth, whii'li k donu' thisevciy d.ty, and we are still uiipr<fp:u‘cd duly 
to appreciate its power. Comets are, therefore, at present, out of the province of ths 
nu'tcorolugisi. 

U HOWAUD. 


pL4l&TOvr, Tenth Ma. 10, mil 



SUPEEPKOSPHATi: OF POlA'iU- 


XVII r. 


Erperzmcnis 021 the arid Phosphaie of Potash: hij Mi» 
Vauqui.j.in*. 


Crystalli/ablii 
cumpouiid of 
phiifhoric 
acid and r>oN 
aiih. 


•t 


Ju properties. 


bb wheij ncu- 
;:a!is5d. 


* s>7j)Prp]?o«;- 

p cal col po:- 


IVjLr, Vilalis, secretary to the acatlcitiy of Srclenccp, letters, 
and arts at Rouen, and professor of cbenhst ry ;n thatvityi 
having- formed, in the course of his openitions, a eon)|j<»un<l 
of phosplioric acid and potash, ca(‘Ii exlreinely pure; and 
having ohtuined, by suitable t?vu[)orution, a perfectly crys- 
tallized salt; presumed tiiat other (hemists, who luue all 
announced the uncrystallizability of ph(»s[)hute of polasli, 
were deceived. 

Too modest to take on himself to contradjct v\liat had 
been said on this head by tlie ablest chemists, he sent me a 
small quantity of the salt, that I might examine it, and give 
him my opinion of it* The following are the results of my 
researches. 

1. This salt is very white, crystallized in prisms with four 
equal sides, and terminated b pyramids with four fates cor- 
responding to the sides of the prism# 

2. It has a very sour taste, and powerfully reddens in- 
fuHon of litmus, ft is not alterable by the air. 

With lime-water it throws down a copious, white, floe-. 
Culent, and as it were gelatinous precipitate. 

4 . Caustic potash evolves from it no ammonia, 

5. It forms a copious precipitate with solution of muriate 
ot plalina. 

6. It gives out no phosphorus by the action of heat, but it 
.Ticlts into a clear glass, which crystallizes and becomes opake 
«n cooling, 

7- After having been thus melted, it does not dissolve in 
water so easily as before. 

8. A ])ortion of this salt having been saturated witli pot- 
asli, ami subjected to spontaneous evaporation, did not crys- 
tallize: it was reduced to a kind of viscous liquor, resem- 
bling a solution of gum. 

From these experiments it evidently follows, that the salt 
ill qucbtiou is an acid phosphate of potash ; consequently. 


♦ Ann.deChim. vok LJ^XIV, Apiil, X810, p. 96. 

tlm^ 
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that what chemists have said of the ccmmoj) phosphate of 
potash is not aifected by the properties it exhibits: and that 
Mr. Vitalib has enriched chemistry with a new species of 
salt, to be placed in the class, already very numerous, of 
these substances. 


SCIENTIFIC NEWS. 


Card has been traiisrniltcd to the subscribers to the Lectures nf 

Scientiiic Institution, Princes* street, Caveiulisli square, 

... , T Institution, 

annoiinnnp^ t.ie ooiir.ncn' ernenl ot the aniinal J.eetures at 

that Establishment, on Tuesday the l(|th of November. 

The arrani>ement embraces the following snbjoets: 

A popular coiirM" cl' twelve Lectures, on the most interest- 
ing branches of Expeiimental .Science, by ]\Ir. George 
Singer: a course o.i e Philosophy of the Mechanic Arts, 
by Mr. E. Lydiatt: and a couise of twelve Lfcturta on 
Chcmiritry, by Mr. George Singer. 

Surry InstifutioUf Blachfriars Bridge* 

The annijal courses of Lectures at this Institution will on 

be dc'ivercd in the iollowing order, viz. natural jmilo- 

,1. On the Pliiloi»oph\ ot I’hvsiCi., by I. M. Good, Esq. 

F. II. S., Mem. Am. Phil. S., and F. L. S. of P)nl;nlelj>hiu ; and hellos let- 
to commence on Friday, Nov. 22, and be continued on each 
succeeding F i iday. 

2 - On the Belles Lettres, by Edward Qnin, Esq. to 
commence on Tuesday the 26 th Nov., and he continued on 
each succe(?cling Tuesday. 

3. On the Clieflfiical Phenomena of Nature and Art, by 
Fred. Accu^pt Esq., M. K. L A., F. L. S.; to commence 
early in 1812* 

4. On by \V. Crotch, Mus. D., Professor of 

Music io'lSfe University of Oxford; to commence early in 

1812. 



im 


fiCICNTIFXC I9:EW5. 


JLectomori - Mr. Clennel, Conductor of the new Agricultural and 
■unotaeiures. Cotumercial Magazine* or General Depository of Arts, 
Manufactures, and Commerce**, coinfnences a course of 
mx weekly Lectures on Manufactures, at Stratford, near 
Bow, on the 1st of November, Iron, coaU wool, cotton, 
bn^n, and silk, with the various arts and manufactures 
arising out of or connected with them, will form the leading 
topics of these discourses, which are intended to be amus* 
ing, as well as instructive* 


M4thein2t)eal Mr. X. Leyboum, of the Royal Military College, Editor 
jv.;vrtfTjrinthe Qf the Mathematical llepositor)', intetjds to^ piiKlish by 
sulzscription a Collection ot all the Matliematical Questions* 
and their Answers, which have appeared in the Aimauuck 
called the Ladies* Diary* from itscominencement in 1704 to 
the present time. The editor of the Diary (Dr. Charles 
Hutton) published a similar work in 1773, but comprehend- 
ing both its mathematical and poetical parts down to that pe- 
riod. Mr. Leyburn*A publication will comprehend only the 
mathematical part, and, with Dr. Hutton*s permission, will 
<!ontain all the valuable additions given in his edition, as far 
as it extends. Fie also hopes to be able to give other addi- 
tions by the assistance of some of the ingenious raathema- 
itcians* who have for a number of years past contributed to 
the Mathematical Repository. 

The work will be printed in 8vo* and will be published 
in half volumes, one of which will appear every three 
months. The diagrams will be printed in the text, from 
figures cut in wood. It will be put to , press as soon as 
such a number of subscribers can be obtained, as shall 
give the editor a prospect of bei pg indeninified for tb<; 
expeuse, which must attend its publication. 


tVirkinsooV The $d vol. of Mr, Parkinsoti’s Orgsuto^ Rctniilis ft 

Ori^tc Ke- former World is promised in the* course of* November, 

nuiuiff. 
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ARTICLE 1. 

Description of a Spire of a new Constructimf at Edgeworths* 
town, combining the Advantages of Cheapness, Elegance, 
and DuiabiHSg* In a Letter from Richaeo Lovell 
EdoewortM^ Esq ,, F ^ R . S , MmR . LA * ^ c . 

To W. NICHOLSON, Esq. 

SIR, Edgewort^stoutn, Irbl^vp# 

SepU the BSnrf, 1811. 

X Have lately erected a spire of a new construction on the Spire of a new 
lower of the church of Edgcworthstown, and, as the 8^* 
tempt has succeeded, I hope an account of it will be ac«*town. 
ceptable to your readers. 

My object was to lessen the expense, and to facilitate the 
means of ornamentitig places of public worship. 

This spire is fifty feet high from the base co the star by HHght of the 
winch it ib crowned* See Plate VII, fig. 1, which is a sec** 
tion of .the tower, the spire, and part of the machinery. The 
spire was made witbinside of the tower, and, when com- 
pletely finished, was drawn up ia a few ntinotes by ma- 
chinery, and placed ou the tower, where it now stands. It ^ 
consists of a skeleton of hammered English iron, covered 
VoL, XXX. No. 139.—DBC. lau. R with 
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riip ^keltton. 


Mariu' n 
n’^ irh iht* 
arN w t rt fif- 
I .ht'f. 


th Use 
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with stroncT Welsh blates^ capped where they meet on the 
blceleton by lirof* copper beedus^, whtch> vrUh the rifititsi i* 
fastemed to the si* elrton by cnppei^ bttitiejb end crempa* The 
whole'll well painted, and coveiod with 88 40 itnitate 
stone. 

'Fhe .skeleton was formed of eight bar® of iron, 45 feet 
long, iinehr^^ and f beoad^ and } of an inch thick. The t 
dimt-nsio 1 -, w^re chosen becauBe they 'Ore those of common 
bars, that are sold by iroaimongprs* These bars are usually 
14 or tiftecn feet long, and I had them welded \n a^^fummon 
foi ge to the length that was requisite. Eight ‘#rf these were 
; dhposoii octagonally upon a base, dg. 3> sHoat 9 feet in dia-> 
ijmcti!T,’'wJiic*h is nearly the diaineli'r of the tower, it wli» 
‘^anasde of bar iron an inch square* ^ 

Before the spire wns |Kit together ni the tower, the parts 
were pneofuisly fitted on the ground, not per peudicu lari}’, 
but l>tng sideways, so t)f.it each bar coaid be easily reached 
))y tlic workmen. With this vit w I took adtantage of a 
pit, which permitted half the base to he below the ground, 
while the apek, or point of the spire, was siip{iorted by a 
benchi on the surface of the ground. This enabled me to 
assenide and fit the bars which were iiec^ssarj’ for cross 
braces, and to combine the bars accurately round tht^ 
4ipindle of the weathercock, and to secure them by a rmg of 
iron. 

The base above mentioned, consisted of four bars of 
iron, flattened where they crossed each other, with a hole 
through the middle of t'aeb, that received a boh to hind 
them together. The ends of each of these bats were so 
formed, with cheeks, as to ]>erimt the bard, that Conqiosed 
the spfire, to lodge within them, and to be fastened fo them 
by screw bolts. Light fiat hart d, dl, d, heM by the ssane 
screw bolts, were placed between the bars of the apire, tp 
keep them* at due distances from ^ch other, thus forming 
a species of d/epfirogm, tig, 3, where 'A represents the dia^ 
phragm rOsembltug the rudiments' oT ar spider's Web, c 
drc. the cheeks of each transverse h^rof ibe diaphragm, and 
bb b the bolts, which cofiuect them, with the legs of the 

Spiro, . 

Be^de these dtimetncal supports there are four *bars, 

- B Bi 
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B &i fllgk, 6» $0 feet tongy placed obliquely from the bottom 
of one baal0 th# opposite bar» to which they are connected 
by bctmr bclte» time forcCitig angulai braces. • 

The spindle of the ireathercock risest 5 feet above the apex Spindle, 
of the spire, andf passing downward through the junction 
of the bars, it is inserted into a solid diaphragm under and 
kgiunst which it is fceyisd by a forelock. 

Beside thib diaphtagm, and that which forms the base of Diaphragms. 
t)»e Spire, there are three others D D I>, tig. 0, of a con- 
struction simillf to that of the lowest diaphragm, placed at 
equal disUuees ^vom each other. It is to be obsehfod, that 
the cheeks or ends of the three dpper diaphrageas project 
beyond the upright legs of the spire, to assist in sapporths^ 
the slates; bnt the cheeks of the tower diaphragm take in 
not more than two inches of the feet of the bars of the spire; 
which feet, as may he seen at fig. 4, are considerably broader 
than the rest of the bars. 

At 11, fig. 4, a tenon is formed at the heel of the foot of peet of ths 
each bar, which is to receive a key, or foreloel^ tO fasten the 
.spire to the towet, after it hos been raised to its place. 

To rune and guide this spire, *a pedestal, the plan aa<d Cstriseefot 
section of which are seen at fig. 12, and 6, wab constructed. ^ ^ 
It consists of a top and base, each formed of four pieces of 
deal 6 inches square, and of eight jambs, or uprights, of the 
same breadth uod thickness, and 10 feet high, morticed into 
the base and top, so as to stand nearly under the mglit le^s 
of the spire when it is raided upon n. See fig.fi,. where 
J d J show the position of tbete uprights* The uprights 
are strengthened by braces, o & & o, sons to prevent tbetn 
from r^rkingi or moving obliquely. The pedestal was fur- 
nished with eight wheelt^ 6 inches in diameter, at its upper 
corners; and wit|i. eight similar wheels at its lower corners; 

. as in 'thqplau, fig. 2, and jn the section, fig.fijrte ic. 

. / To f^ci^itate and guidie iiie movement of this pedestal up-* 
wanl,^ the tc^pt was lined at each corner with thin planks, 

P Pt fig* I, Ikstened to the walls'^perpendicularly, and ad- 
justed with par?. Against these plsnles the wheels of the pe- 
destal moved upwards with little /riction, keeping the spire 
* perpendicular in Us ascuut. ' 

R2 
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'U'lien this poilcsta! was adjusted, thts ttketeton, vhick (ltd 
been fitted on tlie ground, wb<! taken to pieces. » 

The base, or lower diu| hragm, upon whteli the hors bad 
bf en adjusted, wbk placed aud fasteiked in a temporOty man* 
uer on the pedcblal* The tong bars were drawn tip» oue by 
otje, into the lower above the platform^ and their feet were 
inserted into tlie cheeks of the base, or lower diaphiugm'; 
w heic t!ie> were se«fur^ by bolts, as before described. The 
other diaphragms, and the'ifon <;pQiss braces, wore tben in- 
serted betw ecu the iron bars, nnd firmly bolUd lo them* 

By the favour of Messrs* Worthington And Co* of Peu- 
rhyn, 1 was furnished with excellent slates of dimeasipns 
SnfficiPatly large to cover the spaces between the bats, which 
at the base were nearly 4 feet wide. The sUtes were 2 feet 
() uiclic s high, and neaily an inch thick*. These slates were 
sawed to fit upon the ribs where they met, and they weie 
rabbeted with the saw mid chissel to lap over each other, so 
ai. to keep out water* They were so well joined by these 
means as to present one even surface, on which the courses 
of the slates scarcely appeared through the paint* These 
joints might by addionat paint have been entirely concealed, 
buf their appearance was thought to be odvantageous, as it 
gave an idea of solidity, from its nearer resemblance to 
stone* 

It remains to show how the slate-s were fastened to the 
iron upon which they were placed. For this purpose grooves 
about one quarter of an inch deep were sawed in the upper 
surface of each slate, parallel to the bars, and at the 'dis- 
tance of nearly two inches from lliem* A copper capping, 

* The flat c!> were first cue wltb and such saws as «rs used for 
, enttinv uiarble* Though this m the maOiqd followad at Fentbyo, 1 ibund 
coQimou saws of a singUor sue, such as ate u^udlly sold for half a crowni 
far more expeditious. 

In cutung tho grooves, that receive the capping, I ampUyed 
thin saws with a wooden back, whirh was hSld fit' the hand of the Work* 
miin. To make these sawi., 1 cut ihe blsdo of saws Into four parts 

with common tinkerk^sheers. 

Air holes in form of a yuolre /eullk were made the top of the 
spire, to permit the ctrcjulation pf 4ir, and they^serve ahp lofii^ilitate fhte 
appli'-atiou of a moveable «»cafipld, whenever -the spire requires new 
paipt'mg. 
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four inches in dia^^ieter, A^as ModcoT fits- 
of the slates, vvher€.|V^?y *net 
the. grooves which were just suffix 

cientlj^^ide to* recrisre* the coJ*per, The copper by its 
shap<!^^d elasttfiity ca«^gii^ in ihe grooves, so as lu forni. 


when pointed, a covering perfectly impervious to ram and 

snow. . -- , ,, , V ,, ' 

* SPp festen iheNT^S^pip^ ilma][ates to the skeleton 

» i^teivmice was Ado^ requires 

tome 4eti4i^|i|«cq^ ^ general idea was 

to feiteir^ aud tlie folates from as to 


leave ho holes to be stopped on the outride b or 
paint. Fig, 7 is a tectionof tlieslutes Oil ti larger scat^thaotfj^ . 
of the spire, where they join on the rib; of the copper caj^. 
ping; and of a collar, or band, by which they are connected 
with an iron cramp, that passes round the inside of the rib, 
and, hooking into the collar or baud, is wedged within, 
against the inside of the rib. In look^^ at ,tl4a section, 
care must be taken to distinguish the cirbul^r edge of the 
copper capping from the edge of the band or collar. The 
band, as may be seen in the drawing, is lwice as tbmk as the 
capping. In Ibis aeobion of all these parts, as connected 
together, C is the copper capping; S the band. or collar; 

H H, the cramp, or holdfast; and W, the wedge, ,, 

The, whole of this apparatus for fastening the slates sne^' 

,;ceeded to my wishes: it was easily executed by common 
workmen; ^ parts were easily put together; and, when 
adapted to their several places, they held the slates and their 
cappii^ firmly upon the bars, at the soihe time producing a 
very good effect by raising a bold apd ornamental moulding, 
i^^rust fig^ 7^<on every angle of the spire. It is scarcely 
necessaiy to add^*that part of the lower corner of each slate 
, was cut awtfy’at A to. petmjt the cramps to passthrough, ' 

; mud tQ emhfAee th^ irpn rib; and that the ends of the dia- 
, idirs^s werf to extend beyond the outward sur- 

perpendicular pressure of 
the slates. Such slates as were not thus supported rested 
; the rabbets of t^se that vfere beneath them, 

‘ "^he macbinety, by Which the spire, when it was thus fi- of 

nished, was drawn up, Wiust n w be described. m^inery 

, , ' *•»* Spire, , 
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A -NEW COmTRVOtleilk , ■'' ^ .,' 

‘ ' ■ ‘ , / i ' . ■, 

'The pbo of the pedeetaf, the 
'are simplify is repi^^^ietited at 

th(‘ boMais of the ei^ht jaatha; dr*iififig^ii^ ;' 

and W W, &c. the wheefi, or roH^drti' ' ' . # ' , ^ 


A section of the pedestal, fig* 6» is drawn in the, inside of 
the section of the tower. 

, cross braces.' .. 

Tbe tpfrs. D D the ba. e, tif !ow^ 4 hipiir 4 ^fdi» the spire^^eestittg 
on the pedeetal^^o which it (of 

^hich two only a^^n'in F, 

go as tib^hgfeasiijr detaclied from leadh'iitliii^ i 

. L tf L L, the fegs.of the apire« \ 

D 0«^the diephragOss* 

S, the apindVe of the WMitberoock, passing through the 
apex of the spire. 

C, a conical collar, or ring, enclosing tbe top o# the legs, 

. A shoulder k.^fhi^ed t>n l^e spindle^ aisd restson this ring ; 
and as tbd^leei ring, projects a little above tbe tops of 
the legs of the spiret it could be forced downwards, tiU the 
shoulder touched fhe tops of all the legs^, wirioh are cut even , 
and hwris^ontal at jtop, w) as to permit ^collar, the legs of 
the, spire, and fbiT spmdle, to bound together* 

This is dbwe by means of s^, mortices nr keyhole^ ftormed hi 
< ' iheloit^ part of the spindle which passes throtighfdhe small 
ili6liddia|^^ d, against which it is wedged Ihe fore<« 

■ ,Jpck^ ;• 

Method of Ik* * *TBe heals of airthe bars, with the tetrho at* p, fig. 4, 
lo^re^fn its " fWheVc it u dfUwn u pmi a iscger stmte^ pan through consols, 
place oil the ’'im ;’ftg. I. of ftotffe tapped with «a*t orbs, tW project 
tower. ijnsni tbe wait j »W *»ippwgMijf; tfaege 

cdiiMK fig. a, aK of cssfr imoi- mtA 
. .left iq through which the heel* '0^'^''Mf!ir-iwl^h 
Ibirm the ^pire, nwjr |>tis^ ' Whon*j|^ hi^'olt Iteatitlised 
through ’(Kh'tfwWob, . 

'hi>' in' the'centre' «('ORcb-«^ 

tbe spire bwngrAUoWed to in ^ ‘ 

be4* *’f thhbau^.Mf-ietb 'fhR , 

^ ’'-T J, the twins oi^ ; ' ■•-. ' . ■ .- • 



.inn ov a he# coNSTs^trtoK* 

W^tbe htmisij^al windlassAH^ over' wtiich^w®, of 

with- weights hung'to JfbeiHk 

-‘'f f^ieijpwlll^. 4 |^ «dtiaK' the rope* passed. OMb 4 <« there 
were »ets, with w«g)tt 4 . to couaterpoi«e the pedestal atjd 

■«piw- v-"' ■ , •:• ’■■ ^ ,?:■ >; ' 'V-'' ■ ■ -■ ■ 

h h, handspikes. 

Four men were sniBcieut to |roHc both , the aind(atsrs;The^>im 
jawl''^' the 1i9tb >:ef,^jild«;i)ft0t4h»'vh«<«M^ a very respectable , 

^esonehtt^.^ a^et^i»r««.;ihe •»)drb^w«a,^rawp., up without 

mlaotl^V', 'It- waa soon de- 
techtal froiin 1ts |wdesi^-and fixed in its pteper^llillii^OD the 
' ^naols. with the washers aisd keys. orfoMordEs." J\} . 

A sufficient nnmher of the coahterWanyii^; 

cat off by sheers {. and the nteii« who had' wmrkjed the adndtr', 

lasses, descended upon the pedestal to thehottoifi of 
tower. . > • . 

A plumblitie was hung from. iihe top of.‘AtP..a|iVe within placet tmiy 
side, by which it was properly a^ushtdi.<aod^l^y a ftw perpendicular, 
wedges it waa fdaced perfectly aprlght.,'- /^ '■ '< 

To ad^ semiri^to the coanexion betWeest the spire and and farther se* 
the tower, inutcraaips of 7 or kmg were bohked into 
the mortice%'<wMA bed served to join the tegs of 'the spire 
to the fiedestatl, end were firmly ^tened to the lyflls of tlie 
. tower^by pi^r holdfaslst so that, thoagh tlm spire and 
'tower may be tdewn down tog^lher, .it is scarc(^,|iessilde, ! 
that diey can be severed by the violence of any storm. 

The cost of thias^re has not yjit been entirely ascertmedy£,pen^jo|i^e 
but it does nobexceediMK hundred and fifty guiitcasw Asp^e «phe. 
of the.iMae,dinKn8iens, built of Pomland atone, *e^, .in 
thisemmtiyi'Ctotrutieect’Six tinies t^» spra, and if it were 
faWto^ef’eteSmestoDCiof dm country, it would cost four or 
-'■ffce-htwdMd'fMNiiiida;'.'- 

t> 1 wtoitfiik da^ $«l^toBdier the ssnd, eiuhted to deter* 
/iBwne,(.iBji*d»r:.4*i^ wmd, h((d u&y sennlblpaeffiNi on. the . 

.wptri%jui''ttoeiji|dndhilWpw'‘*® 

' Tte violence of 

W4;wddm>*ff>^idid nphewteia tjtol^ to affi^lt. ^ ^ 

'^diifaweidterefote reasothtoi'hope, tbatit reegaip ufidU- 
itovbed hf fntwe stoitost and, to »; dnui^^ 
over this place the nigldibefotoi i truit, that ^he coiriuctor, - . 

' '' ■ , which 
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, I am. Sir, 

Your obedient aervdnt, 
RICHARD LOVELL EDGEWORTH. 

_ It ha. occurred to m« muce the .pire wa, fi„Uhed. thatj 
Ta f , “ «n uon peimaneot 

pedestal might be, obetitated, which ought be formed by a 

coutinuabon of tMeg, of the .pirft ’ of Ihi, 

pedestal, ^if it were thought neceswry, a brick ‘arch iniisbi 
be turoe^^oii the lowest diaphragm. This would ^ 
freight. audcon«s.lueDtly«,Udity to the mass. Tbispedes- 

wedges!* the , tower by holdfasts and 

J lUTOtioB. this, not because I find any inconvenience in 
what 1 haveexecoted, but to communicate to tlm public all 
that has c^uiyed to me on this sulgect. 


Exper^ntnis on tome Preparations of Oold ; bp Mr. 

ViUOTEUIf*, 


of Montpellier, mentioned the ef. 

Slices*" omainedftorn the use’of preparations of gold 

in syphditio and lymphatic complaint,; and remarked, that 
these efiects were never attended with the ill cdnaequej^ 
to which mercurial preparations often give rise, other nl^l! 
Clans have b^mi to make use of them;. 

The forms in wliibh gold has hitherto' been hltoloyed a're 
1, in estate of.miimffe division; 2, Ihe iriariafe^: 3,’tlm 
oxide precipitated from a solution of gold W pottish • 4 
the. precipitate thrown down, by metallic tin i&om the foul 
rialic soiuliou of gol<Ja , ' ’ ' - 

» AnnjI. Chim; vol. LXXVfl, p. SSh 


TJjer^ 



OK Of smipi , 

.T'hew' >i«! some .flffieulty-m obtainir-g these prepara DjfRcuUtaiV 
<;^sitanl;W.'U) the sath^ state; and one of tlie 
jects irti’tjite: aft of ;,p^ys'^^ pi cri^cly this constancy in 

the natnire of medicines^, it appeared to me of some utility .* 

to e:piini^if. these preparatioiui, and to describe*with accuracy 
the pro^ses best adapted for obtaining them. 


Se^* tht ^udlky ahd ifiiai^Hfy ^ rntromuriatk tcid 

' ‘ ' ^ sttU^lAe JW Qold, . 

Ityas\3f$rin coibpose nitromuriatic Nitromuriatic 

of ni^ and one of muriatic, by weight. 

S « t on considering, that gold requires only a verj^ email trie, d)';M)[ve i 
|portion*of oxigen for it's solution, and that the nitric acid in 
the process in question answers this purpose alone, l.con^ * 
eluded, that the same purpose would he obtained, if ail 
aqua regia were composed of the two acids in oppodte pro- 
portions to those hitherto directed. In fact, three parts of 
nitromurmtic acid thus made were sufTicient to dissolve one 
part of line gold, while at least four mad^ in the old way 
were required, ' ' 

A proof of the «mall quantity of oxlgen, that combines But Utile oxv 
with gold at the inomeot of ils solution may be found in the 
very small quantity of nitrous gas evolved: beside- which 
there is reason to presume, that some portion of this gas is 
produced by the action that takes place d^ctween the two 
acids, since some oximuriatic acid is evolved likewise 

The solution of gold, when duly evaporated, crystallizes The Folutsor. 
jn yellow prisms, the figure of wfiich, 1 believe, has never 
y(‘t been a?certa‘.ued with precijiioUf . 

The evaporation of the solution must be conduct^ with hut partly 
great'qa.ution, qtfierwibe part of the salt will be decomposed, 
pnd.the^gbld will reappear in its natural state, in the form care, 
of small, scales. 

The solution of , muriate of gold corap>rt8 itself with the Actioo ai 
fixed aTitalis.fn ja ^aimpr different from that of other metals ; on \U 

most of wh*yf|i, it i^ well k mow n, are completely precipitated 

i)ythemji^^ i 

Potashi! soda, harytes, and lime, do not render tlie solu- Do not pfeci* 
tion of gold in the least turbid, at commbu temperatures, *b, 

It only acquires' a very deep red colour w^h potash and 

soda . . 
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ON iPRFrAllAttOKI Of OOIiP* 


nrarU like that of Stahl’s al]p<1ine martial iinftfirc 
'So change u\ tlie hmpidlt} of thcse^lnijctures -fni 

staiid>Bg* * 

Barytes and Iiido do not produce (he same coloitrifi tiie 
i^olntuni of ^Id, no clouitt on arcount of the greaft quantity 
of water employed m their solution* 

wj'e- after the acid of the soliilimi of gold has been coni** 

br h«n». pletely saturated hy potasb» the tnhttnre he heated^ a red 
substance separates In a fery^bulky floccaleut foriiiy fttticii 
resembling iii appearance oxide of i^on at a 
r '*’* It te **** excess of caustic alkaU, aven though trillftyg» 

«)ti« ixccssof be put into the mixture, and >1 be boiled, the bul^ of tbO 
precipitnte hiII diminish greatly, and it will appear of a 
brown colour, when seen in a body; though i£ is in reality 
blue, for the paith !(:» of matter suspeivded iil the liquor, 
u*htck of tt%df is shs^hlfy yellow^ make it appear green** 

The liquid, from which I had precipitated the matter 
MTrwmMiHie- al>ovemoDtioued by menus of potash, was colourless; bwt, 
«o4 soon as it was saturated with muriatic aoid, it suddenly 
assumed n yellow hue, like that of the eomiaoii solution of 
gold, and sulphate of non threw down metallic gold frotn 

It. 

Air the washings of the precipitate^ to the last, gave signs 
of the pieseiK e of gold ; wtuch seems to indicate, that this 
matter is siightl/soluble iu water. The last washings how-* 
ever conUiuitd less than the first. 

Wiien the liquors contain a certain quantity of gold, the 
precipitate formed in them by sulphate "of iron presently 
«rti ‘oiut *Ms 111 a brown colour; but when they contain only u 

ai*fw< nt pio* . 

lorion». bule of this metal, no precipitate is fotmed immediately, 
the liquid only becoming of a fine transparent ladigo blue* 
At length ho%u*ver, a black powder is deposited, leaving tht 
liquid cclouiless. • 

This observation ^ctua to ptovO, that wbeTi>goid W in ei 


a2ka^. 


Thr r •►n- 


Thc yjrropi- 

laii •liJijhtly 
'<«iU 


AcMonof ub 
p'b^u if noil 


Ct*U urof gold. 


stdte ift imnute division, it appears bluei^iaad that k as** 


• Two things arr here uketi fdr granted ; tluit the ^tedpiUSai b hfs- 
toagiit)ebus„ tnd tlmt the Bu4pefid«d pamcia are precMy tbs sam Wtdi 
^ It, From the ot.xl paieeraph too it would APHesti fhU the **dighthr 
ysUttW’* liquid tacolourl as. C, ^ ^ ^ 

. . sumea 
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mituraV the union of ^ ecrtaftn 

ThU\W^ld e^^liaiiit Htj why h very thin leaf, of 
perforated with niimite iiiDles* when held between the eye 
end th^]^bt appears green because the blue colour of the 
most minately divided particles txihtes with the yellow of 
those that are less bo : ^fyr why« tv^ti to asouiewhat concen- 
trated ^solution of g<M|M3lphatC^-i^ is added in suffici- ^ 
cnt^tihnUty to wducse' thO w^i^e of tb^ ^old* the iiqmd is 
a fiti^jp|fen; . boOa«i<r of fbe parti- 

ales ubrted iu little masses combines in some mea- 
Oigre^with the blue of those that are not yet united and 
3dly. why, in propoition as the former fall down, the liquid 
gradually. changes to a pure blue, which it continues tilt 
the whole is precipitated* Hence it is prohabley that the Purple f>ovrder 
precipitate of Cassius does not .consist wholly of metallic 
gold, but is rather a mixture of oxide of gold,, oxide of tin, 
and a little metallic gold* 

Carbonate of poti^b also added to a solution of gold does Actfon of car- 
not effect tt« precipitation, bat only produces an efferves-r 
cence« At the expiration of thirty hours the solution be- lution. 
comes turbid, without any thing separating; and it assumes 
a very rich red colour, in proportion as the carbonic acid it 
bad ab^rbed flies o£ 

On botltng this mixture a very thick magma is formed of ^Tedpitatc on 
the colour of pale kermes mineral ; but this colour is not 
alter^ by ebullition with exceu of carbonate, as is the 
cdse with caustic potash, which indicates, that the latter has 
some action on the precipitate. 

When the liquid, from whidi the. red matter was iiepa- Gold st\!l iu) 
rated, appeared to have lost its colour, I filtered it, to ob- 'I'® 
tain the precipitate by itself. The liquid then exhibited 
a very slight tint of yellow, whence, and from its taste, 

'Which was,. by no means metallic but simply saline, it might 
have been plumed no longer t6 contain any gold; but 
this would have been a mistake. In fact a part of the li- 
'quid, iato^whicli I let fall a fmv drops of muriatic acid, iro- 
, mediately assumed a veiy decidedly yellow colour.; and on 
addition of sulphate of iron it threw down a pretty con-« 
siderable quantity of metallic gold* 


Th 
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oir^Ri':^ARAino«»or '«oiAi ■■' 

^The exjun illation of th\$ liqni^ I'; d€fei‘red^ i3tt :i^TOtIier 
titrrt’, toasttfud to the red prceipit^te fonnt*d by 
ate of,, potash in the solution of ^ld.‘ , 'v';, , , 

1 beg^ii by washing this' substa'ure' with boith^ w&ler» 
taking care to* keep each of niy washings' aeparotev dlmt I 
iniglit more easily sati.sfy roj^sifclf when it no longer contained 
any thing soluble: bat thongb l thus a vei'y large 
/quantity of water in ]^ir9jf^tiow^bili^bul^^ l.Kvas nem'^aUe 
to exhaust it; and jtlkppeaf!^ that the last 

contain^ nearly I v^aeS 

to sus|ieet, that theprecipitate iwiio slightly ooldbfe 
and that) by continuing to wash it^ I should perbapa 
it to dtsa|ipear entirely. In consequence 1 ceased woBhiiig 
the precipitate, and dried it slowly. Jt greatly diminished ^ 
in bulk, which proved, that it contained a large quantity ot 
water* Us colour became a great' deal deeper, and resem- 
bled tliatof 4ri^ blood ; but when powdered it was of an 
orange yellbw. ^ /7*J^43 gri^m. [1 1 8 grs] of hue gold, precipi- 
pitated' os mentioned above, furnasbod only 6*414 gr. 
[83.7 grs] of red matter:^ whence it follows, that 2*229 gr. 
[34*3 grs] of gold at least, or a little less than a third, re* 
mained in the xn^ther*watefs, and in the washings* 

Though 1 employed an excess of carbonate of pdtash to 
cirb»>iunr in Jt precipitate the solution of gold, the red matter I obtained 
'* dip not contain any sensible quantity of thi» salt: for after 
it was dried, it dissolved entirely in muriatic acid without 
producing the least effervescence; which proves, that it had 
been entirely divested of carbonate by the washings, mid 
tbqt,t|ie precipitate it fomied retained no carbonic ocid. 

But ’♦ rpbin#»d Butit was not the same with respeqt to muhati^ add ; for 
sTi necessary to, employ repeated portions of pitric aci^, 

us will be seen below, to deprive the precipitate complete 
of the ihuriatic: after this the nitric solution no longer; 
forded a precipitate with the nitrate pc silver. , ; ^ 

rsobahly an The presence of muriatic acid in the pf this 

matter in nitne acid Ijed me to su^spe^^. tlmt i'jt.wai in the 
ate. mpriate of .gold with ex<^ pf .O^ide;rJ>’^t.aa the 

lattiEfr contained no more of this acid^4t q^ppea^ed tom 
- / wpre** probabli^. that it is siisply un oxide rdpinipg, a few 


Slightly solu- 
ble in water. 


Briedi 


Its colour. 


Only two 
thirds of the 
gold preth>i- 
tated. 


Wo excess of , 
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ntonn&of moriate, notwitH$tai^djng the repeated washings it 

^ ^ 

. But ir^^^taah Us cai^houate precipitate in the state of Why isnot the 
oxide the gold4iesolved in muriatic acid, why do 

they not precipitate the whole ? and what becomes of the 
part left^ i 11 th| liquid, and iq what state is it there ? 

’ .This we shall ekamiue by aa^’ at present let us de* 

\,Tfe oxide of gold, prepa^l^^ m above-men-^ PropcTtJ^s of 
tfon^i^bas very sensibly a kyptlt' metajyk taste, which ex- 
Oites the s^etion of sidiva copiously, ancl for a fong time, iiiinec:. 

If it be diluted with water, ancl biptting paper, or any other 
porous combustible substance, be impregnated with U, it 
causes them to burn with scintillation, as gunpowder would 
do. A decigramme [1*544 gr.] of this oxide, in a state of 
minute division, and shaken for some time in 6o gr* [926*7 
grs] of distilled water, was not dissolved, at least enitrely : the 
filtered liquor however, though perfectlydm^aud colourless, 
aflbrded with sulphate of iron a pretty copious blueish pre- 
cipitate, which was metallic gold. This proves, that a so- 
lution in water had taken [dace : but as this solution might ' 
have arisen fhom some portions , of salt remaining with the 
oxide for want of sufficient washing, 1 poured fresh por- 
tions of water repeatedly on the undisso)ved portion, and by 
the same means as above-mentioned found gold dissolved in . 
them all; though it is true tjje proportion gradually dimi- 
nished as the washings were more numerous. Though I did 
not dissolve the decigram me of this substance entirely; ap- 
parently because the latter portions were not aufficiently 
divided; I, have no doubt from the little that remained, that 
I should atleh]^h have dissolved the whole, if I had con- 
tinued my tnals. 

What seems to prove it is’, that the last washings, which 
still gave evident signs of the presence of gold, when tested 
with sulphak of iron, afforded no appearance of the pre- 
sence of muriatic acid on adding nitrate of silver. 

from th^ exjkriments we may presume, that potash, Alkalis pre- 
soda, and their carbonates, 4 )rec!pitate gold from its solu- 
tioii in the state df Uxide ; or that, at least, if any muriatic , 

'add remain in the precipitate, it must be an infinitely ' 

* small 
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Its medic in4il 
qi^aliuck. 


Similar to 
ihn>c of the 
ri£ 1 oxide of 
u*ercury* 

Uxideof sih 
I 'olxibly ana- 
logous. 

Action of ni* 
UiC M id oil 
Che oxBft. 


The Iiifind, 
itom which 
gold had beeh 
^ precipitated^ 
examined. 

MurUte of 
potash fim 
separated} 
then csthun« 

at^ 


iima!l quantity, when tho watsbiugs bt]tve been conducted 
with due care. ^ 

Theatigbt ifolulnlity of this oxide, end it? de- 

composition, must render its action, as an oxlgeniriug 
substance, in the animal economy, prompt and certain. 

The red oxide of inercury, wdiich has some properties in 
common w ith the oxidl of gold, namely those of dissolving 
in water and of being enitly decomposed, possesses nearly 
similar medicinal Virttles; > and from analogy we may 
conjecture, that oxide of silviiiT also would hare the saime 
properties. 

Nit lie acid does not attack dry oxule of gold, ijiuless 
it be cinpIo 3 *cd in (ar^ quantity, and m a concentrated 
state. ill this it differs greatly froox the muriatic acid, 
which dissolves it immediutely. Tlie nitric solution oi 
gold has a brown hue ; and water throws down from it a 
Huccttlent precipitate, of the same colour as that occabioin J 
by alkalis. 

The first portions of nitric arid, that have been drr.mtcd 
off the same oxide of gold, form a preiipiitute with the 
solution of silver, after thegold has been thrown down from 
them by water; but the latter portions are not precipitated, 
which confirms what has been said above. 

Theaf&uity of the oxide of gold for nitric acid appears 
very weak, for part separates in the metallic state by spon- 
taneous evapoi ation. This no doubt is the reason why ni- 
tric acid alone cannot dissoll^ this metal. 

# • 

SfiCT. II. JExamination qf iko liquor^ from which gold has> 
been precipitated bp fixed alkidUm 

Zba>esa!d, that this liquor has no perceptible colour, 
bat that it resumes a pretty deep yellow, aheii moitatic 
acid is added, and that afterward an addition of sulphate 
of iron throws down metallic gold from it pretty copiously. 

Having evaporated this liquor by a very gentth heat, 1 ob- 
tained at first crystals of muriate of potash; among which 
were observable some other crystals of carbonate of potasli, 
thk salt having been added in excess. The fiqbor being 
decanted from these suits, and evaporated anew with tb^ 

same 
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9&S 

5:Ame precautions^ acquired a slight yellow tinge, and at arid {as^lva 
length furnUhed a salt of the suxue colour, which had uo i 

regular figure* With this were mixed a few crystals rf car- 
bonate Of potash jfM;rfectly colourless. The coloured salt, • 

being well drained, produced no very decisive effervescence 
with muriatic ‘ acid, though the colourless crystals effer- 
vesced ivith it briskly ; but its solution was not coloured. 

The coloured crystals, when tedi^^olved in water, yielded 
a co|nous precipitate of ipetaltio gold un ,the addition of 
sulphate of iron. The luptheNWgter of these crystals el* 
ferV^soed with muriatic aci^, and afterward gave a preetpir* 
tate of metallic gold with sulphate of iron. 

, These experiments' seem to prove, that these crystals, a.s beingaLtiipS 
well as their mother-water, are composed of muriate 

«« « . ^ gold and pot. 

gold and muriate of potash ututed togetherin the state of a ash. 
triple salt ; and that the carbonate of potash is only mixed 
with them. 

Hence it a|>pears very probable, that, if a solution of prrhaps: th« 
gold, as nearly in the neutral state as possible, were mixed preev 

with a sufficient quantity of muriate of potash, alkalis klTul* 
would throw down no precipitate from tbK mixture. 

To prove this, { made the experiment above; hut I ob- bnttheciYn> 

tained a precipitate with carbonate of potash : thoui*!! it U «<*t 
1.1 1 ^ conbrinedby 

true much less abundant, of a different colour, and of a expciimtnt. 

difforexit appearance, from that obtained with a sofution of 

pure gold. Its colour was yellow, and its form granular. 

Dot floccu lent like that of oxide of gold. 

An examination of this precipitate informed me, that it Precl^iute. 
was compoaed of muriate of gold, and inurinle of potash 
rendered little soluble by the presence of alkali in the li- 
quor, from which it had been separated. 

One thing remarkable is, that, after having precipitated a Ox\<I( orj^uH 
solution of gold by means of an excess of saturated car- 
bonate of potash, if a sufficient quantity of acid, to decom- 
pose the alkaline salt be added to the filtered liquor, a few 
- flocks of oxide of gold will be separated ; and afterward, 
this liquor being filtered, if muriatic acid be added, it will 
yield a fresh precipitate by the help of boiling; but the last 
IS a triple saU> birallai' to that which has jii^t been men* 
tiopcd. , * . 



AlTALTillS Of IIVMAK BOWS. 

* , jf ^ 

frofm^ pot* . I tiiiuk the precipitate formed by Bo a<*id in the solotioci 
of i^ol^ is to be atcnhed to i small qOBntity bf 
^ held in solution by carbonate of potaslu TWs WfHft tskfs 
' place in a still more remarkable itiirDner irhb ^taubtic 

pota«b. 

M* thod of ob- From what has been said it is erident, that, to precipitate 
hrlj'e t qumii- g»*€atest qaanlit|y of diWe'^f'gold possible from its mu- 
my of precijtt. riatic solution by IlfejWitl ^ irfflalw arO must manage so* 
that no iiselesbaelfiVeiiitiiqit ia t|ie^otuti6n ; bi’Srder that 
less of the tiip)e saltrmay be forfhed, on which tiro alkalis 
lias*e no action. This is efficted by evapomiions to dryuCSs 
very rentiously rouducted. 

The liquor It follows too from what Iws been said, that the HquOts, 
from'wlikrh from which gbld has been precipitated by alkalis, should 

preciptfji^** not be throw a away* for they still contain a Vonstderable 
should r.ot be qu«iQtit\ of the metal. On this occasion I may relate a curu 
rovvu t waj, ant-cdote* which shows, that many things aie lost some- 
times tn the arts* and in manufacturca, from which adi antage 
^t b'^ewei bf derived* if we had the requisite knowledge. For 

uL ^ many centuries jewellers had been accustomed to throw awuy 

as u^tless the waters, with which they cleaned their work, 
and thu^ at least two or ihiee thousand francs w'crc annually 
tobt m Paris alone. Rut since I taught them, that these 
waters/ out 1 md gold, uid showed thcia the mode of get* 
tiog it, thf' pn HtMve ihtm tarcfnlly. 

I mil .it present busy in e\amlAing the nature of the 
gold prc*‘i|ntitid from it* solution by iiiitallic tin, which is 
atfK) employed as a medlcuic; and as 1 ha\e finished 

lay iuveatigaiion I siiall lay the rrsUU before the Society 
|[of t^harmaiy at Paris]. 


iHBh 


III. 


JExpcrmniti cn Human Botin, as « Suj^lfmtnt ta ike Pepet 
«n the Banfs oj'ihi Ojr : hy Messrs, t<'uu|iCEoT and Vxx^ 
«ciun'’. ^ , 

<Hq»> WniiN in the month of August, 1803, we pnblishiSdl 
pofi«(t On the existence of maghebia id bones/ we 

* Jouiiul it Phyji pirf* rah LXX, p* 18^. t p 

^ H . y^«V»oun^ 
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QUoOHOeej, ihut wi, hm] tiol and anj^in hurmft bones ; m tlia bonpn of 
ao^ thottgSlbt tra Jiiijjhi prasume the cause of this difference J^iy^***^^**^ * 

to be the eaoeretioufof pbojiphate of magnewa by the urnary 
fiasbagen h« man» while none occurs in the urine of ani- 
mals. 

. a$ we had laade 4Ntiya binn^e experiment in 

seurcb of this substaoc«« we did in»«t Waatrt positively * the 
ab^tetusa of atagoegiati Oarth ia tkois; 

On occasion of onr last puUicatioo^ in the lOonth of Human br)ne« 
Septemlniry ItiOO*, on the presence of iron and manganese in 
ox-bon<s* v7t thought it necessary to resume with great 
cane the annly^iis oi* human bones, not only with respect to 
magDCfeia, but also of the metals in question. 

2q treating these bones in the manner we have men** y^ded mai^- 
tinned with respect to those of the oxf, we found in them 
magnesia, non, and manganese, m the same state as in 
lut(cr« 

If tve may be allowed to reckon on the proportions of the ^ 

substances we obtained from human bones, they appeared and siorof 

. ^ ^ , • . . 1 of the otiicr 

to u$ to contain less magnesia, and more iron and manga- ^y^^ 

liese, than the bones of herbivorous quadrupeds. The ‘boss of 

•mail quantity of the first of these salts agrees with the con- 

tiuaai discharge of phosphate of magnesia in the human 

iiriue .1 It IS well known, that this is not the case with the 

urine of herbiyoroub animals : on the other hand, the iron 

and luaugaaesc*, once entered into the course of the ctieu« 

latloii, and deposited in the vutious organs of the animal 

economy, no longer fiuduig an exit from tbe body, the 

quantity oi these two substances apparently must increase 

with age, and from ttie known uature of food ; so dial tbe 

blood and boues of an old man ought to contain more iron 

and mangaueHe than those of childreu, a*, well as of auH 

maU, who besides do not live so long as man* Thus the 

*pn>;,>ortioas with reqpecl te quantity confirmed by our ex** 

pCrimeots are equally soiiy known physiologikai pheoocnena* 

Our last researches have shown os traces of alumtne Wd They contiin 

ailmc likewise sit human bones* The last e^qats in the phus- 

* Xt appears however to be jsmted potitiveiy enoit|jfi m the pi^er ah 
I« fre4 to. See JsuriKil, VIH, p 86. C. ^ 

t See Journal, av above quotwl* Q 

Voi.XXX.~Obc. 19U. S’ pb^ 
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pluitt' of ammonia reaoltiiig from the 
pliaie of ma:'ne8ta by volatile olkali*^ On ntvapcimimg to 
^IryiieaAi and slivrhtly calcining the ra»idttQm» this earth is 
obtained of a black cofonr, Bnd in a 6oooulent form ; btlt 
by Otticination at a red heat it absumes all its character ibtios* 
We su<4pected at UsBt the silex and alttuii¥ie«nnf^ht 
have been taken up by the plioaphoric arid from the stone 
vessels we used: bat vre bate smcte satrsiied oiltwlve^^ by 
bexeral decisive experiments^ that they actually existed fn 
*th« bone*. 

Thnu^b we have already given an account of the snece»- 
si v«* operationb necessary foi obtaining the different nubatawc^s 
|u -t mentioned, in the Annah « thi Mu <^'um d’/Z/sfoirr nnhiritii^ 
*''fhr ptombor, we bh-ill repeat them heiV, to form h 

rompteti t^hole^ nnd an a gnidtf to those who would go 
thioiigh the same examination. 

M*'rbni of M. fjctthe bones, ealemed and powdere<i, be rleroTiipo^ed 
.1 1 !»• 11*^. . equal quantity of sulphune acid. 

e. DdutO the ftr»st imxt-ure with twelve part<i of distilled 
water : pour the wht>le on a* piece of cloth, h^ave the sul* 
phate of lime to diam, and wring it out strongly. 

3. Filter the liquor through pttp<‘r, and precipitate it hv 
ammonia' iilter it a second time, wash the prec ipitutc, and 
»set the bqnor aside* 

^ 4* While the precipitate is still wet, treat it with sulphuric 

*acid, taking care that the acid is a little in excess: hltcr 
afresh, wash the precipitate, and add the liquor to the fur- 
triFr; No. 8. Repeat this operntiou, till the precipitate 
■^forifted bx the luntnonm dissolves entirely in the sulphuric 
acid ; which will show, that it no longer cuntum& any 
sible quantity of lime. 

By this stfrips df operations the whole of tlie Kmc in the 
bon^^s will he converted into sulphate of Hitte, which, being 
but little soluble, will be separated from tbt liquor; in* 
which will be found the pho8]ihoric acid, with the sulphatf''s 
of magnesia, iron, mungonese, and ahimiiie* 

5* These substances, being separated fromdKe sulphuric 
‘ -acid by am'monia, 'are to be treated with eanstic potash, 
* Which will attract the stitpliuric and phosphoric tcids, evolve 
the ummonia, and dibsolvc the alomluc* 

4 ifi.'dP^rccipitate the uluiniue from the alkaline solution by 

means 
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% ©rylhemiigftwi*. ^“* ^ 

■the phosplwiws. hcMt' «4 4*®*“* hav«.h6*n repara e y 
tbepotwh. Cakiaethem;4i.too*;^>»'^»^»*f“*®™'''’'*; . 

•and’paot ihtm *«Hihiirio^^Jt»t«i ••»** 

, there il^»*«light . ■ 

, Ti^:^di4»e1srr the 

but notloiichth« ^ . 

8. Evaporate the soluUoti Hf magnewa conta^og iron, 
and eakine itttrongJy : the ‘kao wUl be «|»mt^ the 
m«g«««a,oo the contrary. hiU reioam unt ed ^e “o^ 

Zricack PiMolva io 

Lned in the rtate of ted owde. Precipitate the 
by carbonate of. potash, and ascerteia it* panty by the usual 

“t' Add the iron of the preceding opera^ to .^aaog** 
nl of experiment 7. and-diteoive the.^^^.«* 
of muriatic acid. Dilute the loltttion with s^r, «nd add. 

carbonate of potash, ^3:^;*' •**"' 

oarates, and the liquid becomes clear and colourless. 

^ These Bocks ave oxide of iron. Let them ® * 

, by filtratkm, and bod the liquor m a matrass. After soma 
time, the manganese will foil down in a white Pf***^"** 
when the Kquor lets faU nothing ®«re, and i^aah produce 
• no effect on it, separate the manganese by nitration. Cal- 

rine it, and it, will become black. , 

‘Thns the aluiniiie. magnesia, iron, end manganese, 
iug been separated hy the means, just described, nothmg 
, -OTlwiis to-be done but to find the sile*. ■ 

10. For this purpose evaporate the ltq»«r containing the 
tdmsohateend Bulidwteefemiaonia of experiments 3 and ^ 

. As U concentrates., tokteWy bulky black flocks are formed. 

■ which must- be se|««ated foam time to time ; 

nnd when the. selt is thoru^dy dry, it w to he dissolved 

in water, and.adktle nwe pf ^ ««»«, 

flocculeuf mattfer, caimO^K^s a patina 
Whitp powder ^ obt«hed*Ptosessing.*}l 
the properties of .sifox- • ' 
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SultfUnces 
U und. 


Thc=e vary in 
Iheir propor- 
tions. 


The anatv^is 
very nice and 
difficult* 


Two propo«ii* 
tions of conii- 
derable im- 
portariea to 
the theory Of 
affiiikics* 


ANALTSIB Ot fTEUT&lL 9i!tTB. 

Darins the&c optirations the amtaoam \s for m 
extricatrd^ ub wt?il uh the sulphuric ucif], i;i ^ sta|e ft 
phite of ammoma^ and the pho^phopo .pcid M^rMy 

pure* Caubtic potash however still evolves a U|ttie am* 

Tims, beside the phosphate of lim9» there are'ia bumap 
.bones,, as well as ia tbpoe e^f tjnimaK phasphatee^^ mag* 
nesia, i«^, fiMingaoese« aileac, fudl^al amine* The last is io 
very smeM quantity; yet onOQgh for its presence to bq fuU^ 
recognized and established. , 

It ntay^lK' supposed, that in this method of apalysis human 
bones will exhibit some variation in the proportions of the 
Substances, ao^rding to the ages, constitution, state of 
health, and geoerai difiereiice of the persons to whom they 
belonged. 

It is equally essential to observe, that, though this ana<^ 
lysis exhibits n set of experiments simple enough in their 
descriptton, it must be teefconed among the most delicate 
and difficult analyses, on account of the uuuiber of success 
siveoperations it includes, and the precision it requires. 


IV.- 

ZffHer from il/r. Bsecelivs to Mr» BcETiiOLtBT o» tie 
Jnafyns of different 

AN stud\ingMr Rtchter*s worh, ** On modem Subjects of 
Chemistry”, Part |r--X, 1795— IBOO, I fbutid'Mi it .two 
propDsitions, which appear to me of great iaEtportati^, to 
the theory of affinitios* These are: I* Tbat all qentr&l 
salts, which reniuui neutral when thair sDiurioos are mixed, 
are so xompesod, that the qusatiueaof 4 hf diffimnt bases, 
that saturate one of the acids present ip follow 

the same propoisionsdii saturating thg ot)»er qcijfls ; £ 2 * 
a eaetaUic ueutml ) 9 alt> the )aiet|l, pf .which jx^lp^ta^ 
byaaother mo%B oombti^ibht mO|uh chaagfSfit^tt^f^l oi^ly^ 

^ df Chim. »ol. LXXVll, p. ^3. 

while 
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S' f 4 . ^ S , , -s . ^ r 

, white ti^ lotion of oxig^4!}ji, that enters into the metallic ♦ ^ 

it is aatturated^ cofitinue 
^lii 4^ tti^ diffeyent mfetaUic oxiibsir/ whkii 

saturate a M anj^ «cE, 'M ^ntaia the • 

/^’uahtlty'af *'^‘' *'■ ' *■ . V 

■ The first of these prop^itions mppeared to me the most The first ap- 
stnpbirtantt' Thfe be»Hg for jthe 

ifndst t^rtlfieiVetife; bf principle to • 

■a gr^t niimber of d^batibhe- 

'i^isW; but .anmng these lilt, that %tiswered 

to the rule with any degree of'aictiracy. ’These were the 
{(aiifyses of the sulphates and mariates of barytes, potash, 
had W)a; i^'ade by Messrs. Bocholz and Rose. The 
an^!y$es Ml*.' Kirwaa corresponded very well with 
each other, bht not with other analyses; ' The experiments, 

1 have mentioned of Messrs. Buchola and Rose; having 
afibrded re^utis difiering only in the fhotMimdtfa ^rts, ap» 
peared to he the most a^dmte'; and afaidst the^^tily ones, 
that were snfitciently precise ior inijii^rkl To 

determine this point, and in dydof Wvc^ the" Opinion of 
Mr. Richter iti a more decisive ntaiiner^ I proposed to my- f sets of 
self to execute a series of analyses with tlie most scrupulous 
exactitude ; and for this purpose to auatyse all the snlplMites, verify the prin- 
and all the salts with base of barytes.. From these 
' sets of analyses I could calculate tire composition of all 
the other salts, and the result of this calculation remained 
to be confirmed by e^erioient. 1 had engaged in ^ this 
puibuitia 1807, and given anaccoiiptof some of the ana- 
lyses in my ** Elementary Treatise on Chemistry^’, wh|ch 
was '^blisft^ in the beginning of 1808. The^ tyii^ lof 
the |^rVlwclp% being fully confirmed by these analyses, no- 
Hbihf to oomplete the Jwp seU ^f analyses 

Thad'proposed to m * 

At this juh€tdre j^e discbfdrica of Mr. Davy nn the de- Dr. Davy’s 
bompositicni^ the 4bcd a^Ua were publislmd« The ideitt AiuJiTfiaW 
*%at airsalll^^ o^Kides, at once ttrock bas^scupposod 

Jine; audilfed Im douWt, Miaft I sbottWMWHm hear ****• 

^ miHairmei al4» earths «nd ammoiua* 1 
' " i^h*Dr.“Rootin, physii^lo tlie king, ^ 
t faperiments of Mr* Davy : but, as we bad only a very * 

' feeble 
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feeble \oltirc pile, attemptrd by means of 
condnctoTi fabtenod to the negative polc^ gud iinnjjewd'ib ^ 
mfcrcury|»to collect the small jmition of metaJlic Ims^, that ^ 
appeared to be formed* The potasbium wAa readily clcpo* ’ 
sited in it, and the little globule of mtTCury tvbs reduced' 
!fbron*a^V* m ^ amalgam. We repeated the same experimeui 
ofimmonia AmmoBia, which ^a«*decotnpo<-ed still more readily.* 

The mercury iidbfsdeig to the Cod of the negative conductor 
yielded.# tn^’aliii: vi^etatioa^^ resembling that wliiili is 
* formed when a salt with base ef lead ii deromposed by the 

operation of the pile. The vegetation iiuT(.a«;rd so consi- 
derably in bulk, that at length it separated fronn ih#* con- 
ductor, and, floating on the liquid, was converted into 
monia with eiferveacence, and evolniion of beat. All my 
endeavours to obtain this substance separate hive hidicrto 
been vain# At first I considered it as a metal conipnmd of 
hidrogoo and aitrt^n; but the expet iinent» of Messrs. \, 
Bertbollet, Oai(y^ and Henry, with whi^h I hait bince bt- 
come acqtfaiotedf convince me, that this opinion wa> un» 

* founded. Bomg unable to produce thi» piobUmutic sub- 
Attemptto Stance without tlie assistance of merciiiy. I was disitous at 
quanutyof^ least of ascei taining the quantity of with whi* h 

oxiifrnmdm- It is combined iii auunouia; aud percei\i*tu the impossi* 
TOonia, Ulily^f doing il by tnrect experiments, I had recon to 
the principle of Mr. Richter: thnt all bases, which saiuiate 
the Sitp^^ quantity of any and, miiikt contain the same 
/ portion of oxigen. 

Miirisdeaeid 1 weighed with accuracy portions of the auialgamsaof 
potasahim, sodiuni, and cakium ; I dissolved the inetulloid 
Ues. * il' muriatic acid, evaporated the solutmn, and fused the 
salt f» a s^all gold crucible* Thus 1 obtainr*<1 results, that 
agreed very well with tins principle* I bad calculated tfi# 
quiAUtityof base in the i^lts from the aiiufysiMOf th^ iifii«* 
riate 0^ silver made by Messrs. Ruebotz and Rose. It up*> 
peared^ that 1 00 parts of muriatic acid saturated a ({iian^. 
titj of potash, soda, lime, oxiile of morenry, and <rKidc 
ofrilrer* conUimug 4fi parts of oxigen* In iOdtisirqiience , 
1 unaiysed the uAides of C'Of per^ lead, iron* and ainc ; aud, 

* ^nn combining them with muriatic a<?id, 1 |believed i Obtained 
the some results; but, after a number tolerably accn^ 

, * curaio 
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tfnaljMS. nw expectstion was sq disappointed, that I found 
iipwiit principle ;' though, the tnd<e ” 

I Wi^^ raisw pf«d»Wfe U 'During'', 

mj apaify^ of tl&' metallVc Oxid«» 1 had iibserved jwotbe't 
■ circumstance lhaf«*ught ni^ attentiPo, nainel^ , that the quau''V]^tio$ of ihe 
tiliy oif oxigeh' which sa'turat^ lOttpirts of metal in the oxi- 
dnie, WM increased to half US' ihih^ more, dt’dnnWe aa much ■; 

intheox^e. Thus 

the veliow oxidiile, wjth i1*j* bfPnri ' 

oxide: ioojiarts of 'chp|)er>W'H^pkf tl^^^ 

red oxldule, with 45 the blaclt Djtiifei'dtt:" ■'■ ' 

I then propoiicd to deicrBitne'’'^e q«8urit7 S|.„]pt,ptfo,, 

in sulphuric mid in sulphurous acid.' ITo remove 
moisture from the sulphur, 1 combined it^ with lead, 1 comb^tlon 
found on this occasion, that lead abaorl^ precisely twice-wiih metiHiH* 
as much sulphur us oxigen at its mihiof^m of okidation ? ^ . . 

and I soon asicertaiuuU, that it was the san^ with iron, cop- •' 
per, and tin. I am since persuaded, tjpi' fhe 'tairtive sul- 
phuret of iron ■ (the maximum) contaimi fi>r -every hundred 
parts of iron double the quantity of ;i|«lpT»nV th^xists itS > 
the artifirial (the minimutHt magnetic iron o^j. h rom 
these circumstances sulphur appears to me to follow the 
same laws in its combination as oxigen. It fulluwstoo, that, 
tlie composition of au oxide being known, that of the sul- 
phurct, is easily found by a simple calculation, and'the oo^ 

trary. _ 

The Bulphuret of lead, oxided by uifromnriatilS' acid, salphut 
pr.Hjucfd a neutral salt, without either the oxide of 
sulphuric acid predominating. 160 parts of lead ootnbinid i-' 

with 1,5*6 of sulphur yielded precisely the same quantity rfyulphsti'. 
sulphate as 100 partsof lead dissolved in nitric acid, the solu- 
ttottbeiug afterward mixed witlisolphuricacid, evaporated t« 
dryne%and the residuum heated redltot. From these expeti- 
mentsf was parsu’adedj thixt the sulphuret of lead doirtain* 
precisely the quantt^pf sulphur necessary for the formation 
of the sulphuw; w saturate thfe oxide of lead 

yielded ,by t^6,’ mme quauit^' of sulphoret, . Fxperimehts 
on the sulphoret of iron at a wininiiim', and on tlte sulphite 
of .if -iron. p<»n*«hced that thi thing took 
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** * 

GeiioralUtri. .From d\\ th5-> 1 doduccij U»« <olh>wiqj|f 

^ A I^i*t4i combmes ^ith sulphur ut a ir|iuj#tr^ lU torb He 

prapor^jion^ that, Uie sulphur being acid|ile<)|» aiid<lhe metul 
o\idu1at«cU th> result iia mutial &ulpbal«iPf the usudulec 
& A sulpbete of ap UKidale eoutams bulf au oieb»v 
^eo as thete is sulphuptu tha eulphone and» wiUi frhfih %t 
lb satarutedo t 

.Composition FrtftP repcpited uxpalfiiHePts I ha^f found, that sulphurtc 

SCI »' Ihd'sul pa pym^cd nf 40 jpartM«»lpJ»«N and 50 oxn^en, almost 
phstea. preciaeYjr; and that tOO part* of snliahunc acid satmdte a 
qnautity of base cootaming ^ of oxigeuo The ful* 
lowing is an incontestible proof of tlix. truth of tln^ opiiiioii, 
which 1 was on the point of gtsipg up* On coiuporing the 
result of 107 e^penfQto^*^ w’th that of the eiperweuts of 
Mr, BurhoU, who had found 42 partb of ^nlphur anci ’>4 of 
ovigen in aulphuric and, I disco>crtcl, thii iusand}s.itt o{ 
sulphate of haryteawas luaccuiate* Accntding to Imn tins 
salt IS coiDpObud of 3$*5 acid and h"/? ha*^( j dud it to 
consist of 34 apd and 56 b^se** The inaisui kv oI the 
analysis rf the aulphata occastauid an tna^ cumi^v m the ana- 
hMs of the muriate of bai^tcs, and in that of the munate 
of siUcr. I ei»<J< avourf d to ocr*crt tht^c defuts b} ex^nr- 
Murtate of kJ* diluents as aicuraH hs posable, uudioiiui the oinnatu of 
’ siherlo he composed of 18*2 fUUnatieaodf ind 81*3 oxide 

of silver. On applying thtne loireitions tp my iormti ana* 

'' l^ses ! {)CK»ived the harmony, that had bitheito me»sefb 
Everj* th^uj; then coniirmtd me in the opinion, that the dil- 
ferentbuM^, which saturate theaame f|uantii} oi au} aad, 
contain the bame (luantjty of oxigeiu 
^wrphuoaus On Oxidating sulphite of baryt^hy nivunsof mine anJ ^ 
acid obtained neptrul sulphate dt baryte**, without any juiperf a^ 

ous sulphuric acid, or nitrate of haiyt(*s, hung forinedb 
The inciease of weight of tlie sulphtio tauglU me, t^t 
phtirous acid joouMstb of. almobt exactly eijual parts pi snU 
phurand oxigen; or^ that 100 paita of aul^thur potuhum 
with near 100 parts of oxigeo Inform sulphunou&actd, auti 
with about i50 to forffn sulphuric acid* Froua^tUbp eape* 

* lof of the «iiJpbpfc of haryt<e Vy Mr* Jsmeil TUomcoa pufi 

« Mr Bsrtbiei, sSe Journal, Vo)*.^XIlf, 1^4, aOd it9b. 


rifOep|& 
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fhnetitifl Ibat Attlpburoos acid ilroinpptkjiefi iu ihe 

hAm irith y^inth it is saturated iht bame qiia«tity of oxifs^o 
Ai saipbttric ilridL It ap(K>at6 to me probabie also, that tbo 
ineta! atwi sulphiiPtBliways remaiu m the lathe piopottioo to 
cackothetiti the inlpburet* ^ulpfaoretted oxide, solpbite of 
the oxidttle, tnlphate of the inidatej, and cooihinatiuti with * 
atiJpbiPitted hidrogen« But I bare pro\xd« that the pro-* 
poritou between the metal ati^ salpbtifHtii altOr^ io the aid- 
phates 01 the oxides^ when ibtteigea \k tbe oxide h equal 
to that of Hie oaulule multiplkd bj^ 

By the anal} sin of the muriate of lead { founds that the Examination 
base«ahirL saturates 100 fiartb of tnunuic acid, contains 
30*49 parts of oxigcn * and on calcult^tiug from this result 
the composittOn of Ihr oxidutc and oxide of copper, ol thq 
oxides of silver and lead, aud of jiotash, toila, and lime, 1 
alway'S obtained results agreeing sufficiently uith tbow' of 
the iiireot expeiimcnts. Ihc sulphates of iron» copper, leud,^^ 
lime, potash, oiid ^da/giving alftO, both by Cftleolatioti and phates, 
eTpenoaent, results coirespouding with eeoh ofher and with 
those of the muriates, i liave imagined, that this poiut may confi[^rmc the 
be considered as completely settled. It is to be understood, 
that all these different analyses could not be carried toj^uch 
perfection, as to give resultb not varying in the thousandths^ 
and sowetimes even in the bnndredth parts ; but these crr^ 
cumstances are to be ascribed rather to the difficulty of 
editing analyses with perfect accuracy, than to ao erroneoiia 
principle. 

The oYimuiiatic acid combines with metals, and forms Oxlmuriant; 
neutral salts,' in which neither the acid nor oxide predomi* ***^ 
nates. Hence 100 parts of muriatic acid are combined 
with the same Quantity of oxig^b in Hie oximoriatic aad as 
Id th^ munutic units, that is to say, with 30*49 psits. In the 
experiments of Mr. DaVy^ potassium ex^mted to common Maruuc acid 
muriatic arid gas waseonden^ed, fonninga neutral salt, and 
evolving hidmgen gu^. It I's evident therefore, that 100 
parts of muriatiO^ acid Ore cotnbined with a quantity of rombmedwith 
wat4^ that contiidOs 30.49 df oxigett; that is, with 34‘5 
water. Concentrated volphuric^ add coniaius,^ according to sniphurw 
nccomte experimi^nt^, almost a fifth part of wotey : that is 
fQ say, 100 parti Vf this acid are combined with of 
' * water^ 



S66^?',V . AMAW4«»j'ftF 

' AWU^hce's, which contain iOltwts , of 

' that this rule may ba applied to even* O'her pubatanre^ 'p^)!* . 

MUin :i n«^\-«^egetablc*. or«fiii[tottb whkhf forma «Hb.;Ofi4a:a.jn^^ . 
pVen qjatibtj ed* Of Tif'iUral coiopoi^ ^ jm H»tancci^;tbif nWjter of 
oTcxigw^ ; bile, albnme^, ^oloufbiig;.iiMittefl?,‘;o,4 

thisdaw may be die;aodsfc,ao4;fvcryiaijV. 

^ . stance ill ca|ii^4eoEiat^^ » j t, - 

Cofnposiuoaof ^ rf water I eml^ioyed db^ . 

'Tbe.decortifoaition 

; aud the hir^ 

dr^n gftft wna trboimhttfd ihfougH a tube blled with 
muTiate of lime. 20<r parts of zinc yielded t248‘8 of oxide,, ^ 
a od evolved b'^5 of hfdrogen gas* According to, this expe- 
Timeat water is composed of I175 bidrogao; aod 887$ 

* which agrees oxactly with the experiments of 
Mestrs. Arago. On dissiolving a quantity of su1« 

photetofiilii^ataaiKjmuib i» muriatic acid, I received 
t}>e hidrogen gas in ‘u caustic Uxivium, by 

which' it Ileiicc it follows, that the 

sulphbry Wt^ iaiorates 100 |>arU of bidrogcHV .iaust^be to 
the oxigert, that saturates the same portion, in the same 
sulphur is to the oxigeu with which 100 parts of 
Swlphnrctfed iron i(rc sataratecL The quantity of ^igen that saturates 
aklrogcu gas, pairts of hidrogeii being 7$0*77f the quantity M sulphur 
wiO^ be 150r54, and solpjmretted htdrogen gu$ is coxa*^ ' 
pWi^ of 6743 hidr<%eti and 9375^ «Hslphan • 

these experiments I thought,, that acaJcillatiQu 
. ; of the composition of amraotiia might ^afford O TCsalt, that 

/ V ‘ w^ld at least approach the truth. ^ Aric^ordingl)r I analyseil 
the muriate of ammonia, and found it to he compoaed af 
40;# tburiatic aod, 3l*35%iiwnoni8, and > 

erystWlizatiou. Consequently 100 |mrfs of arid 
r8t^ by^64*6 qf amnt04na» From analogy with the piber 
alki^lia this ^quantity must contain 00*49' of oxsgen ; qi»d, 
henr^ rt jbflowW that' autmoiihk is composed of;47'3 ox^en . 
./ an^, 5^*8 tnctairrc'lUwUf. ' 'f ^ 

Qn^0of It uas to presumed, that a salifiable base would detar-^ 
ia 3^ jnJue ill some ntosUre the ^Uttifrity df Wd 

' iH ihe , 6od ^ that between tjle Wbmeii ' 

,' ’ '.'''' -'‘S' ■ ' 



!SS tS^oosHiw p«»e fot«.!fl|«‘*) *«“» ■ ^ ■ 

as tW c^booif ucirf } etb*« three. «iM» »* «««»«. « t^- 
sulphuric ncia Ibr instance; #ud 

o*iLri8<ic'at^<li K« far »& twice*** wac». In M the«e 
compdunris water -rt* «" 

find it timtWig « ft base wuh the 8eidii,.f«f'.>n;^n«' *' ^ 

3" dl'S.K ««C w «eu»^ . 

we calleil hydrtteft* tKe mdriatic ai^ cou” compouti'tsiif 

There is erery eppeatance, H»ttbe ii>«^»r , he muriate 

triwwic. » «>■*•»«" “ 'I" '>r“^ i",TS«'’~'*'“”‘ 

«e 100 Darts of the base cowbnie with 150 «» . 

„a ...h 6J4 .. f"“ ”“S^; .pportUV .fiaa,^,^,.. 

It 18 hot very lately, that t 'rr . / ; ihu en^erinto 

Trading the inteteitiog work of Mr. Ouy-l..w*ftt_ «» ibe »„«Aii«c ' 
balks ^the giwts ihat^nter into combmaUon. It is ev.-, , 

dent, thftthisenperimentaeonfirin a.,»rt 

1 hateittd Uie honour to fowranuicato to yon. Ttiej cpn 

.-'•t';-' ■'. • “ acid ■ 
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ABTAtYSfS OF FECrU^t iALTb* 

HViti p'Uf. Consequ^tly carbon combi um wi\h oxi^cn in 
two proportions, ope of which is doiiI>lc fhe oUy*r: spil »s 
100 parts of carbon combined wilt ;2di*637\of Vxijjen 

in carbonic acid, absorb 125*81^ to form carbonic 
oxide gas. Dr. ^omsou iti his analysis of inflrtnuaabV 
gasses has given t^c fbUowing particnlara Vespectuig caV- 
birrettad hidrogep gas. 1(10 cobic inches of cait>nretted 
hidr^l^ gas eernsnase teOe« b of oxigen gas, and form 

Wbonk acid gas! ]fl 0 e* i. of olefiant gas eon&unie 
kth^s k of oxtgan i^a, and form 200 c. i. of c 4 ri>oinc acid 
gas. By a very simple calculation we find, that 100 parts 
of Carbon combine with 16*7307 of hidiogen at a 
and prectsel) twice as much at a laoxiMivm. We see by the 
aiiat}sts of sulphuretted hid rogeii gns^ already mentioned, 
that IDO parts ^ Aulpbur eombine with . 0*66 of hidrogen. 
If fioiD these data we endeavour to calculate the degree of 
oxidation of sulphur that answers to the giiseous oXide of 
carbon in tbe fbllowing manner, )t> 7 :»P 7 ; 125 * 818 : r 6 ‘ 66 : 
49 “ 907 , w^ perceive, that there is a point of oxidation of 
sulphur, 111 which 100 parts of sulphur are combined with 
SO of oxigen very nearly. 

Qo examiiiiac: Mr, A. BerthottetV experiments on sDl* 
phuretted muriuttc acid, if 1 msy be allowed the term*, we 
sec, that 100 parts of sulphur had condensed 204 of oximu* 
fiuHc arid, containing 47*07 of oxigeu. In the experiments 
qf Messrs. Burholz and Gchlen care was taken to combine 
with the and the greateft quantity of sulphur |mdb)e; and 
lOOparts of suiphur yielded 211 of the mixture: so that 
JCO parts of sulphur were combined with 25*10 of oxigeh 
aud 85'<fl of muriatic acid. Admitting, that Mr, Berthoh* 
let mud have had 2l4 parts of oximuriutic acid combined 
with 100 of sulphur, and Messrs. Bucholz and Oeblen 109 
parts combiued with the said quantity, we have two #xtdt» 
of sulphur, one of which is composed of tOO sulphur and 2$ 
oxigen, the other of lUO sulphur and 50 oxigen. Thus the 
rotnpaniids of sulphur with muriatic acid fonu a muriate of 
the oxidnle of sulphur, and a murigte of the wxide. From 

- ,a«€feri4tiily tyr, ik:r^im newt Um llupjirim 

ihin eompoun^ by Us dbeomer, for whose &i:cdttnt of it 

Yi,p. tOA Q, , /-iC 





MmttU 0V )»£VrjtAL BALtli. 

&i| viei^ 1 iiav^ ^no\^ded^^i iSlaii dcgre^'of «a^* 

i|atipD ^9 to .be tnultipliciitiM^^ b^ in 

f«^"/Q»aty '^uliltipli^ionS'l^ or 19 of^ okiduti^; , 

al,a mini^U9h wbi^ i« oot koowo, ik cannot "exi^ ^ ^ 

jip^_i|-*«pi|rate ft*t^; • • .- ' 

, A h«« )«tdy in the P^^Hilpni^iiti^ft of Mmri. ■ 

^Ijich «p;^rs to .iwwi^ 

cofoppo^ of mercury, OM^bidiweo. xi:mNiot 

^ever.be of theiic opioioo^^l^^ by 

ij)OpQ.t«i^ble. experiment ^e ixxi^^ ^ the |tieti^i^o( 

potash aiidsPda, U wbuli) be bigb^lfineoDsUteDt to suppose, 

that ac^oiooia alone Ihoulc) exbiiutphenouieaa eo stmilar ia 

outwani appearance to tbose of thf^S^ad .wtha, and 

metalticioxides, while intrinsira^ idiey of . a totally 

difiereat natvreo I am €pQvinct^ tbmfo|^,\^t^ sub* 

stance in ^mmonla, which forms ^ a{ii|||^ * 

in the circuit of the pile, i$ a as 

the others. But, supposing: this, it nati^i^ that Hldiogmaoj: 

bidrogen and nitrogen mod be its oxides^ bs Mr;‘^Ty had 

already supposed*, From the laws that I have eudWvoured digram ob- 

to establish it would be ^sy to determine the qnithtity 

oxigea, that enters into e^h. If, as I have endeavoured to aamr^Q ^ 

prove, ammonia is composed of 100 base to 8p*4 of oxigjl^^ 

we ahall find die quantity of oxtgen, which with jbO 

of the base forma hidrogeti, by dividing BD*4 by 9, 4, dr i. 

The quality of oxigWR *<> convert these tyd pa^ 

wfibe l^e info nitrqgari will be 8^;4 mu|tipKed by 1*^ 

Wo. aball have found , the true proportions, when the Coirprunds at 
ipinntity of hb^fogen, sari gas^ produced froip ammonium 

ofomonia by jmdans of dcctiscal discharge^ wnUin,. ae- 
oordiqg to Aesc^calenljitioOBt the. same qiiantity pf oxigea 
aaommonia,, ^.Oo dwidii^g B9^4!by 9 we.sh^U hayo-the 
geo pecessvy fo^lrm^Wdiogeti Jirith lOOpam of the ba^^; 
odd #fli fooldpl^iag JS9^4 by I;^ we shall the ^uantiry 
required for tbo formation ^ nitrogen/ On redocing the 
OMiiiiii'eOuf gri to m iballfoid^ of « 

e i>r* Pav} bst dace been itwlioed to relitiqaiah thu sof^pstltioa. C» . 

> ammonia. 



ANALirSfS OV 

Mmouia yield I4'l|l <^mtrogeii, and/ 3'd] bidrdfipaiit i0 
«riiiA ^ shall iii}d>4beording tothaeali^lfUidididbove^iie^^ 
tia^ed; d*B of cixigcsfii? It h very natur^i^hiat l.abonldlliH 
a%!rto have^iseea a^K^^.obtiitiifdfily taiemUy mm appratefi* 
, mttiona to the ihua tiifliug diffeiweea aiay 

httve founded thi»^ ealcnr 
jfeei^mg tothis loap«jrts<4f the 
am€ii,ooVpiiQj combine 

Thu <rw»^y .i 

idule of aHunonium) in all probahitity in the olive* 

colotned the couCaet of poluswuni with 

atnmotitaeid . gas. That 0^89*4 crx 8ox« forma ammonia: 
and 134*1 cr 12 OJT. forots nitrogen, \^hich opglit therefore 
to be oempnaed^ of 57*2& oxigett and 42*72 anmmhinns. 
From anfliiy»s of Mes^s; Davy and 

Oay*Lumdj^ id nitrogOn combine witir' 57*3 

of ^ oxidute of nitrogen [nitrous oxide] ; 

but of nitrogen couuin 57*3 of oxigen, 

so that lb fte of nitrogen ammoiujutn h Combined 

ivith twice as muchoxigen as in nitrogen; that is, IDO parts 
of amXboorum are eUmbined with 2to*2 24 oJt* 'According 

to the analyses already quoted 36 cur« prodoce' tiilroiit gas, 
abd Co or* nit! ic acid. Between 36 and 60 the proportion 
of 40 is'wbntmg, which, according tb all appeiiremce, belong 
-to ui^ua add. 76 ox. produce water, but ihia number 
stands too umicI) alone to he verified by any calculation** 
^Another circumslancf, tiiat has appeared difficult to ‘ex- 
plain, is, that potassium evolves nearly the same quantity of 
H.drc^n hidfogen in atnmonia as in water. If die experiments of 
evoited from Davj* be as accurate as they appear, , £00 ' pattn. of fm- 


Froportioii of 
oxigen to-hi- 
drogen in wa^- 
fer. 


* TJie proportion of oxlgeti to hWregen in watftri cm Which Mr. 
xdim appears 40 havo formed Ms (;dcttUnoii| U S8/^,to U75:; Jbu^ 4f 
we take the oxigen in water » 72 se , 10 use whicKU j^st 

double 36 oa., the propoaioa of tixigen to hidrog^ in tob'parts of water 
wilt be 87*7 & 12 3 ve^ neSrlf . "differi. but i trlfie hoffi roii- 
dnsiont of iron Humboldt and Oay^LtlssaoyfSoptid %j^u Dslios kifis, 
42bemica>'^hUosophy,^art U, p. .294,. Si sad the laemr betweaii ^be two 
win bea near appioximstioa to Sad 12'l^^wlUcbli^piadia^h^^^ 
sat^yrfe'U C, . ' ‘ ‘ ^ 

*' teisiuin 



^ '4VjLf9rStl/iQF;''|rE0tItAL FAtTS.' ‘ 

t«siw4€CotaptM«'37’S<>f ainnjo^ ,fbe poUsm^jm^jkbtsn ammonia by 

fiiirms an OKidulr^ cdmlnxiing with 10*5 of oxigeir, and Jt alao 

tbt tottiimmjtoctbe . static But thane . 

twa oxklajeft iraiat be coffibitted* p'«iM>h,.^ 

»0nec0Klain3 twice or as ttie.i»tiber. < ^ ; 

If we adtnit, that the cseoieiQa /dince as 

taauch oxigtn As that of 
ation, whkh CBhiiot 

Siam must produce a quantity * 

very trifling degree what it ^ j . ^ . 

’’' . i- , ' '.V ; 

Tabfeaf ike Analpes i« the Ultte Ti^oHse I iatfe the ffonour 
to tranmit toymii 


Oxides of lead. * 

— Yellow. , Lead,lW)f«rte;«ig«^;*;;*^ 

-T— •Bed ♦;.• ... ^ — » , • I. i. iiii i y I • iji’t 

— - Brown ■ •••*•• — j j i „ )l,§*4 

§ulphuTet of lead •••* --i ^ .gb^ph^|:t;|fi*445 

jSuIpbate of lead • • • • Sulpliuricacid^ | 06 : oKH|p of lead, 

' .280 / 
Moriateof lead *.•**. Acid, 100; oxide of lead;, 421*4 
Carbonate of lead •••- Acid and water, l(i*5: oxide of 
lead, 83*5 


Solpbtirous acid«* • • Sulphur, 100: oxigen, gf^B , 

Sulphuric acid ••*••• ■ " ** —149*6 

Sulphate of barytoa Acid, 100 : base, 194 . * 

Sulphite of barytes . . •». 66*33: ^ater 4*93: base, 
209*29 ^ ; 

‘ Carbonate of barytes • • — 2 1*6 : base, 78*4. 

Sulpbqret of copper V . Copper, 100; sqlphur, 2d*fi. 

* Oxidule of copper • • • - Copper, 100: oxigen, 12*3 
Oxide of copper »•••*• ■ "m , 1 .,, ^ — .w. —, 25 ^ 
Sulphate of copper Acid, 49*1 : oxide, 50*g - 
Sulphate of ox^ule of 

..copper* ■ I—- ■ 100: oxidule, 183 
Muriule of oxiduk of . . , . . 

* < cop|i«r<«' ».* ,400 : ^ 

^Ncutmlfiufinateof ox* . 

ideof capper «••««* lOO* 0xide^l48gF ^ 

. Subranriate 



' Air AT. v«f or Helmut;' ' 


AbalTsifofva- SiibrnDiiate of oxide of 

*"******* copper acid 100^ oxide d&ff 

Muriate of barytea • • • • »>— 100: barytes* 288*2 

rilver . ,» } — ‘ »*•» 

tf 484*8 , ' 

^ulfduiret ^ rrimi^ « ■ \':' 

■■■ llpUy iOO: SoIphsT 88*7$. 

^ Vr-rr* 100: ' - Itt { '. 

Salpi^^ ojf pxidule of 

**'•■" ixon •••••••*•••••• Arid, 100 : oxidale, 8$ 

Neutral sulphate of ox- 

** • « 

idti of • • f f.* • • • , — '■■’ 100 : oxide, 63*5* 
Subsulj^fl^. of oxidisjetf 
iron T y** * 

Oxide ofifon*-*^**** 

Ox}duU^o|4im • *’*:P • • , 

Potash * ♦ A-8 8. * * 

Sulphate of potadi •• • • 

Muriate qf potash • • • • 

Soda eik^«eo«o‘*.*..** 

Sulphate of soda • 

Merrute of soda****** 

* ' ' Ammoiita 

Mtimteof ammoma • > 


100 : 

Iron, 100 : oxigen, 44*^5 

100: 29‘5 

Potassium, 100: oxigena0*49 ' 
Acid, 100 potash* 112'35 

— ^ 100: 179 

Sodium, 100; oxigexi, 34*6 
Acid, IDO : spda, 79*34 
,-—^100: —-*11 8*627 
Ammooiurti, 100 : oxigen, t89*4 
Acid, 49'46: water, 18*x^9: basr. 


« 


Liiae 

Sulphate of lime •.*••* 
Muriate of lime***^^* 
Barytes 

Oximuriatlc acid • * • • 
C^oinmon muriatic acid 


ai‘95r 

or, acid, 100: base, 64*6 
Calcium, 100 : oxigen, 39*86 
Acid, 100 ; lime, 7^’ll 
*->.^100: 107*9 

Barium, 89'5 : oxtgen, 10*5 
Acid, 100 : oxigen, 30*49 


, ffas 

.Oxide of xidc • • 

Water 

IBulpbutoatteid faidrogeu 
.««• •••• 


100; water, 34-5 
Zme, 100: 0 xigeu« ^ 
Hidrogen, 100 ;ox^ii,?5<P77 i or, 

—-——11764;-* 88^246 

100: ev^iirj'i501*S4; 


or 
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Account Ilf a SnhtHtnte fur Vt ff ic tht Phitr for H*U, ijr<. 

. By Mr* WtiUAM 

DEAR SIRt 

>1 ,h 

Having beear IS^ Manufactu*'c 

medal of the Sodety, for a of 

hats, it is with gffeat aatUfictiotti % 1 atn abtt to ii^roij^g, 

you, tljat this country is now begiimi!% to ^hpfe' ad-' 

vantages, which 1 fbreWld to the Sdcicty $m a^^ 'aod 

that many bunclreds of women and 4re%t|ilesent^ 

employed in the ahrioUs pi^ts of tbit kisi]{diim» in thp maDw- 
facture of thi^ aHicle. ' ' ' ^ ^ 

I Hold to two persofls, tn less tbim Wb 
of 5000'sroi'es, and had au aider from > third for 
But this bears bol a smah ' proportion to tltp demand, and' 
evinces the truth of the statement I made of the great ad- 
vantages' likely to resuli from the Introdnction of tbit new 
branch of manufacture intolWs oonntry, ' 
in Joseph I-rfincaster's Boob on Education, I 
out farther advantages, ahicb may be derived by tbe cotmtl^. waste la^ 
at laige, from the oallrirattofi of Waste and barren^andt . 
the production of the malti^ial pf which the British Jeghorn 
is made* This haS iieen j^ved by experiments, which 1 
have made oa. Uagsbot Hkathi favour of the Bari 
Countess of Hai»:ooit; and in Bedfordshire, by tbebeoevo-' ' 
lenceand pubUt spirit of .the Duke of Bedford; and oH' 
barren iahd in S^folk, near my 'native place. Indeed nb, 
soil can bh too bamn for this purpose, provided the aeed 
will lie. i have shown, that 3000 acres nrigbt be annually 
coliivuted in the §rpwfh of t\m article, and that a quantity 
of such laud might iwpuceaedtng years be brought into moiw 
{m>dbc4^ but I am afraid, that tbit ]i}an if 

i of ^tti, Ac. -Nk-SqEVm* & 

' T''-' to« 
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SU^STlfUTE FOR LEGHORN PLM^. 

too siitiple te be adopted ; although 1 cannot but yet hope, 
thatthe agriou It uiRt societies of England uiU tom their at- 
' an'1 enu»loy. plttfli.#hich will bring waste lands intocultiva- 

siiLMif for iiipjj tion, and also proiHtde employment for tlioubands of poor 
rhiidw* ' tjiddreo- If giivtrntneiit would grant 3000 ocres of the 
' land/ whkk lies' waste on Bagshot Heath, for a few years, 
'" .r i^tthont'a^ny iine, iiind rent, ac- 

. - ' imfitovem^^ of the soil, I "ivould raise, in 

Wiiat shduld produce m article for iiiciustry, for 
' which it'pwards of ^^20000' would be aunnally for the 
imploynient of poor children. It is a pleasing sight for 
Englibhiuen to behpld the enperb buildings wliicb are appro-, 
printed as asylnmrfbr the chiklVen of onv soldiers ami 
lors; but in times like these, how desirable is it, thatbuild- 
: of onh' one story high fnonld be erecud in populous 

- parishes, wtiWh roi*S[ht answer tht» doubly pnrpo-c of schools 
of industry and lusitructicn, and iliereby relieve parishes 
from the botd'ort it the jntbnTC nance of ])oor children, and 
also bring them^up in habits of urdustry and sobriety! lii 
this way thousands of cJuldien may be employed from seven 
. j^ears df agr*, until tlity arrive at an ‘age sufiiciently ad- 
vanced to go ot^his servants* 

' raw niti.u- As by the mere invention of ibe splitting of a straw, a 
' lure. iWUTceof employment has been discovered* which has in- 
creased the returas in that branch not less than 3 or 
lfi4D0000 mmu dly, I fed myself urged to call the attention 
of the discerning part of the public to a new branch of 
industry, which I moke no doubt will, in a very few yeun, 
add nearly an eqtial sum to the national indnstryi and al»o 
be a great nihaiW of bringing^ into cultivation thousRmis 
id' acres of land now tying waste. Since the introductioa 
of spnmhig. by hai[)d, no source of employment has been 
diipcovered, which promises to afford been pation to so many 
thousands; spioiiihg by hand has been stiperf^eded by the 
invent ions of machinery, but i believe it to be impossible 
for machinery to absorb this branch of ^ niiimal industry; 

lies, ^bci^Sfor bobbins,^eugii|ged In thiswork, 
t, the fingers of little children* 
ns may endeavour to cast a shade over these 
by cbnsideHng :tlie prmteit attachment ta 
* the 
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the wear of straw hats as the whiro of the day ; but»I be- 
lieve, that th« sepenov eooifort, in sawmetweatlw, ansjng 
Wthe wea. of. a light hat io prefereade to a ; . • 

wll indncc g- udemen more. ' 

R«tUh leeh^.; and as to the i«ed»teciU09.<»f lad«» *»ba^. 

h »idrf . ■ 

East and West Indies, the ooost of.^ hJ«4iten»««l|»iia 

Lth America, 1 think 

S,eBe manafactores will employ .not Ie« . than.jfOOOO 

"'olTpoor-s rates amount to mofe than ,6»| miuW.Jper'laor »,<. 

anSTmn^ there «m- be no rem^y m g«at a^urd« 

equal to. the setting th? children of the . 

that thev shall earn their own bread, "^8 

^ vuto the oarish. It U true,, thartjie demand for 

poor employed, and the dealer » - tare of straw 

source oi r*?v«Ba,e» . i of 

has given us the means of improving 

the kingdom, ip raising th® ‘Setore 

thoasatids of our poor may be employed m Jts tnaoufectur , 

ftr«rthmeveey?si^^^ 

leave to state a fact in coofirinatiop of my positio^ 1 once 
I>A<1 the emioaity to put into thestiale someftraw 1 was about ubour. 

so valuable, IthaUrir jr with 

the encouragctotot t» ^ * ilmt 
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that ^plit stravpt n sur^ mmib of bringing our 

wiiste onj barren lands into cultivutiou; and, Uiet^niplo}* 
ment of our poor children, we acquire un udallible lueausof 
greatly d^nmnibhing our poor’s rated. 

IhorjeshouW prd^T that the BiiUbh plait may equal the Italian in 

fb/nvdJt bp- 1 particularly receinmcnil, that the rje bhouUl be 

leo :aaa. spwn op waste and banen land, witlurat an> leirr* 

A . produce |»ut iperely of the straw, the sale of 

UlpuUl CfiFord acpplc Remuneration ; and i should be 
'happy to taha the produce of fiom 50 to lOO acres of suck 
land, provided jt lay convenient to the place of my maiiu* 

f. iOtor}% By such means, Uie most unprodiuUve aasteswill 
become valuable, and a great source of advantage opened 
for the employment ‘of young children, and peivonb lacapu- 
bleofbard work* 

« Ah opportunity is thus piTcritd fur beue\ slant persons to 
build cheap sebooU in viUpgcb, and absetnble tlie children 
ot the poor together, to whom literary instruction uiigiit 1 e 

g. ven, and the rhUdten enabled to earn their owp br»ad ; 
and the r/hole ejected at a trifling expense. 

1 flatter myself, tliat it wtU give pleasure to the Socuty 
to hnd^ that I have not neglected an object^ which has mi- 
nted theii attention ; and which will be the means of saving 
Immease sums to tins country^ which hnvc heretofore been 
sent abroad for the purchase of an article, which our poorest 
IhodsaDd feeblest people ran furnish* I remain, dear Sir, 
'Your obliged and obedient Servant, 

W1U.IAM COl^STON. 

fMdgate Siwt, May 10, |8ia* 





CarrHptmdanea ^Dr. WitusM Roxburuii, of ColMta^ 
with T>t, C. Tayi.ok, Snaalaty to the Society of Arts, ^c* 
on various Drugs.* 


SIR, 

BAVE the pleasure to send yop a quantity of ipy Epst 
Jndia fever t>ark, fb$cover^d byj^tne aWnt fifteen years ago; 
-fclnce which period it has bad numerous fair trials in many 
• /’-SOS. ofihe $oc, of AiW, vol4XXVin, p. 308. 


parts, 
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parts, which have been attei*<led with cvCry succesa that 
could be wished as a substitute for Peruvhiu bark, ibrwhidh 
I first ventured to propose it. 

A ijgure and description of the tree, whi^jb formslies this^ ,, 

Ifark, have been published under the tmmsf of swietenia 
febri/uga^ in my account of Coitunaildtl plantlSt vol. l» page 
IB, table 17* It Is a large tim^r a native Of the 
various mountainous parts of India. You wit! observe* ibif Id irropertiet. 
this bark possehses ati tij^reeable oUnitf* and fnem nninerdua 
experiments, which I iiave made with fresh bark* 1 Jtave 
drawn the follow Uig coucl\isicKis 

]. That tlip active parts of the bnrk of »wii>tema febrifuge 
are much more soluble than those of PevuVJkn bark* parti- 
cularly in watery menstruunia^ ' * ' 

Q. That it contains a much larger pfoportion of active, 
bitter, and astringent powers, than Peruvian bark. 

d. That the watery preparations of this bark remain good 
much longer than «>iini1ar preparations of Peruvian bark: . 

4. That the spirituous and mototy preparatiotis bear to be 
mixed in any proportion* withont decompooition. 

3. That this bark* in powder, a>id its preparations, are 
more antiseptic thuii Peruvian bark* or similar preparations 
thereof. 

In my practice 1 generally gave from twenty to sixty Mct»iod of ad. 
grains of the fine powtler in substance, either in Wine or ®‘**”**^‘'"*^s 
water, ns circumstances required, aud commonty as often as 
IVruviun bark is usually piWscribed, 

1 fecommend, that some of this bark may be sent to the It miy be 
fenny coiintnes* where mtermittiug fevers prevail ; and if it ^ 

lb found to answer, which 1 have m doubt of, it may bV , 
imported from the East Indies at so low a rute^ as to render 
itb use very general* w» accotVut of the high price of Peru- 
^tao bark. ^ ^ 

lam. Dear Sir, 

Your most obedient Servant* 

fliareh 28* 1806. ' W. ROXBURGH. ^ 

From experiments since made in England, the swie* 
tenia bark has been found *li vdluabte medicine in inter- in bn^iand. 
inittcnt fevers* scrofula, and .in disorders usually termed 
nervous. 


DEAR 
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robiiKu; 


Its US 99 , 


DEAR sir; 

^ wrote fa, you lately^ along witji m}* |7aj>ers on tlie ma-^ 
nulTactare Of inJigi^^ iOiJ oF some newly ilkcovered plant8» 

'^hleli yiel^fthat 4f a.jgt'V ' ./ '/v ^ 

A ffh^p resin j| (ippe^t#to nik now, that tt wiH lend to a tiseFul purpose 
pnt 3ocietyv ip posaeswon of samples of a very c-neap 

ottr and best timber 

Bengal, sauK and ‘by me, 
Aj^ea ro^iin It js/'oi^ of llie substances in our 
Ip^an nki^l yarSo unillJt ^tlie general mime dammer^ and -is 
a aubstitu^ fbr To hribg it to a proper 

eonsistenoe; Ibr sacb use, it is boilec) up with some cheap 
ye^tabM sfflt (fbe fiind^ being forbidden by their religion 
to use aAdimore or iHts of the regitahle oil 

if &ded, aci^tdifig to the purpose fbr vrhicb it is wanted, 
"The Scanty will pVbbaUy.iliid it also applicable to other 
uses, as itis, a pm^reiiid,' Oh^p and plehtifol : the price of 
it her^ is iVoia tJli^ hal^ence to two pence per pound. I 
wi&b tokilpw, wbetbcrithAsbeenyet known in England, ami 
wKatHer it is Ubelyto bo >a4ematid« It will pr^iably Imj 
useful for^malTfng sealing-wax, and for variitsh. 

V .r l"am» nty dear Sir, 

Yours tery obcdieully* 

Calcutta, Jm. 18 , J809, rW- ROXBtJReH. 


MY DEAJ^BIR, ; 
rJacktDjroba- 4 seisMo you iajihfpr^^^plts pf the resin of my 

ibma roi|PSl8^:aud 1 have also sei^ a puree! of the black 
^myrobalans, {ntf^i^iJanus hidicaj, the origin of which has 
rbithej^been 1 believe^ thail thfey arc the uuripe 

fruit ot^ maus?irii^, wbp^ prst^^ces i^he ^chulk uryro&a- 
' disco- 

tbenain pf tbe.eleveoth 

,%<Wf BwawiB the 

page, 29, SO, and 3 ly for the 
SoeiA^. But tiiough tMar i^ed^tw} vitW» are in Irigh 
/etiute.^r'^Aeia, I do oot sen^^lp^Myoti with, that view 

“ '■ J'.. •''. '■' 4 aiwue, 


; 'VdttimtW'lbe 
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alone, but rather because I thinli they contaui much ianmn in Tliev c<intv,^ 
little bulk, and may therefore be useful, and ^ave the British unrmu 
oak piantaLions. J fear tbe gaub extract, froin the buit of , 
emlkt^pum I sent you acw^ tinie since 

for the trial of the tanners, tiihj'- not bave aos»^reJ.8iQ well as . ^ * 

I expected, otberwi^ t^tyou bavc ^9^ m<^re .. . ' , 

of it. ' " /' '' ‘ 

I taketbe.presenty^f^ort^uityjo-^ y<»i,Wn eijrrcct Hurra, ^ 
a mistake tainy k»ttef, of/iRoe^r8,■#SI^' tial^shed 
oad volume of tlie boc.ujty » ,rrao8ftc^^>S * 

I aaid hupm m^s tbe Uf mtn^^ T imw^gnd k\ 

is the fruit of UTminafia c^eitt/a;.^See Corom^ndei plants, . 

2, No. 197, Rud Witdeuoaw’s ^ttioR .of , the ;jSpecies 
Ptantaru]i|»,4, 969.' , 1 now send to you, a dtawmg;an<i . 
description /of the . tree, ani of the 'myrobalans in their ^ ' 

various stages, bath fresh from the, tree and ^ried us men* 
tioi|^ by Dr, Flen|in^» Tiie scnall^ai^} within the other ' 

cootaius some of AliR drug purchase Jgir the baxar, fuur 
pounds weight* for which I paid one shilling* ^H^'beT^^pain* 
derate fresh gathered /(rout two trees in ih^ garden^ , and 
hastily dried in the; sun; theyare ratheradviioced, and may 
answer to the fotirtb, iifth, and sixth sorts of the djpiwbg ; 
and among those of the biis;af will be found the three first, 

1 have also sent you some more fever bark^ part of the 
produce of a youAg free which grew in this garden^ . It is. v, 
difficult to judge |}pw loji|^e .inay be convefiiently sup-r V , 
plied with Peruvian bark ; nop it is therefore very ^Hoper, 
that this valuable substitute should be brought into general 
use as soon as possible, aud lHt is UMy to tweet witbexten*' , 
aive demand, 1 wiH codMive thateome’^of it be sent boinc 
for sale. " 

^ In the same ps^age is ^closed » hew ape- 

cies of ftnicew, v^bibh is Amd to a most |>oweifuI it^edU hrucea. 
cine; it is the /u^sr' rodga of tibmpiHUs's florfa^ ^ 

boineosb; 7# p» 27i t; is tiitn bark^ ms/ pren- 
bably be as good or than la the same 

bundle is another paHrdi of our Conegsi bark. 

M<ntetia 3 bdka; a h ^9 ^ %ustere bitlinr taete, fud, la re- 
commended in d;^eiiteiih^ dia^jbepas, ke,, as an astrin- 

' ■ ‘ ^ : gent, • ' ‘ ^ 

^ ' ' . ' ‘ . 


, 4 “' p:" 
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^ ^cnt*. I t\ish to receive the optnioo <if the Society on lliese 

Aud (itbei artirles, i^hich 1 have sent* 

* lRm» dear Sir, 

Yours very obedientlyy 

Caleuii<h Oet 3* ROXBURGH. ■ 

JKrei,I>EAR SXE, ’ 

Ctobextrirt Hiehardion • huifiiig Iteeo^deftatriad thus long, 

' aitolti#b«h^Cha 6c$mi for the gsrtuhfniit, 1 We made a 
^ fete pdooda oF the ei^traiT^^ whkh is pacVed in the same box 

with the orticlea mentioh^d in inj fpirmer letter* At the 
bottom of the box there are ten fNtHtncIs made ouh cold wa* 
ter* Immodkiety above it ia anoibevotratumi weighing six 
peonds and a half, made with hot water from the tefasc* it>tt 
after the cold water proeeaa* Theae two parcels, with that 1 
'Oent jrbo fnfmtply* will certainly enable the Snciet) to aa^ 
* certain and kt mo know whtKt pmapert of sorcesa this 
tract bolds otit to jour tanners, t request t]»e Society mil 
order exfmrfmenta to be made tberewjth as early as fiosstblc, 
and I anxionsly wait for letters from you acqiiatnriug me 
aitb the iWMiIt* 

r I rcmaicit dear &r« 

« Youra truly, 

Cabmita, Aon* 31, ISOg* W« ROXBURGH. 

—^aammniw^ 

Samples of the several artirlei above ihentiom d a ill 
for tual. be deltveit*d for trial to such persons, as will engfig4' to f^i- 
roar dm^ockty with the reanlt of theiT experiments thertH)n, 

yrT-T7 M I „,4- . 

* * " ' vn. 

Dm&nitf Orion qf Ae Pifopmjf ihr Lner^ 

6y Datth Bkawsm;* ii-D. Edin.X 

Theivndair If*. a aingolkr ftict in thf histotjr of acinnimr that, after 
mcablpto* 

• S«Fiutk«r,wtl8nhivoli)iiilMtlif,Pr.J|ii|<||(krghVTr*it:M^ 

tiuiA Indigo, ,.9»4«ftMff0lvme, wd(rII|«M||,arAVriit'n4iili</jki<» 

I TudW, or Iltr koji, Soe of Mmb. toll* j?, ’ * 

ta 
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. to obtain ti sim ple and satisfuctory dembtistratiori of Ihc fwo- petty of the 
damental property of tbelever^ the solaftion bf tbis probleni *^^‘‘ 1 * 
given by Archiinedea ehobW still i>e considered as the most ^mor^trat^, 
legitimate and elemeiiflS^T^V '^^Ideo, Htiyg^ns, De h Hire, Attempted br 
Sir Isaac Neiwion, 1$lactattfio» Latidett» fl^td^Haimltofi,:bave 
directed their of mechanics;' 
t)ut their demonatrations are iH ged^l^dith^ tedioufi or ab- 

; stru«e,'or^l«oosiypi^:^aiU'i|ta^^ 
niscd as m (Hoper ba^a for. meiheilibiLticii^^^^ 

4 .Ahedemottstraiioii i^vcii ©b- Archimcdr , 

jifrtloiis» and U ^pplicabfo ooSy . Jo tl»e lever, considered as 
a physical body, GalileOi ilioogh his demopstratfon is su- Galil^ro, 

^ pcrior in |ipiut ©f »iini>Ucity Jo that of Arc^a|©d^$f resorts ‘ 

to the inelegant conldvmice of aiib{)ending a solid prt^.m 
from a imithenMHical lever, and of dividing the pmm into 
. two unequal parts, which act as the power and tte weight. 

The demonstration givei^by Huygens asanmes as an a»iom, Huy^wiT^ 
that a i^ven weight, lemoved from the fuierbm, has a great- 
er tendency to turn the lever round its centre of motion ; 
and is, besides, applicable only to a eommensnrabk. pro- 
portion of the arms. The foundatioti of Sir Isaac Newton's sj, 1, NVvton^ 
demonsUution ta still moreHnadmissible. He assumes, that, , 
if a given power act in any dirijction upon a lever, and if 
lines be diwwH fronI the fulcrum to the line of direction^ the 
mechanical effoit of tba^wm; will be the same when it is 
applied to the extremil^^ of any of thesf? Unesi it .is ob- 
vious, that this ttxipn) i^ as difficult fo bV proved, aa the pro- 
perty of the lever itselfi Mr* Jii|C has given a de- d? h nirp, 
monslration which is remarkable for its Want of elegance. 

He employs the redWe/io ed 4S^0hhn; ai^ thus deduces the 
proppfution from the case where ^ arms are com mensura- 
ble*. Tim gtv^^ l^aelanrin beep high- AlacUurin, 

ly |in4^ ; if it;^ it 

has least ^ radical de^ tif extepd^g ooly ta a 
,nen^nd>la i>ropart^a||^ th^ju-iyts. of Lan- LarHcn, and 

; djBDtaAd Haaalwn. 

resemhle more the of some 4^ the aUtrosost 

poiali of mediiaK^^iut' arid most 

eiero'iwtarj' trififc'"*' •' • ’ >' , 

In attempting to gtyei|.neiir demilttatmtion of the tunda- a new demon. 

mental 
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Grattan ati- mental property of the lever^ which' shall be at the same 

tempteti. siiTij)IeODd legitimate, we' shall afistune only one prin- 

ciple, which .has been universally adniUtetl - as lixiomatic, 
Axicviu. namely, that eqwil at^ opi^onfe^^fccSf actini; at the extre*- 
miim of the arms of d leekiri^'md at equal angles to 

these arms, viilihe W of, this* axiom, 

. ' tile fundamental |>ro|>ejrty of th%:i(itfer may be established by 
the thref toli^wihg prop " i+r -2A 

p,,. deduciK^^ a' simple 

. rouiit^rj of tl^le^er are bbramendurable, 

. 1 n %^rop. Iff ivhi<^h fe totalfy independi^t of the ftrat, the 
demonstration is general, and altends to any propoitiou 
between the arms. « ^ 

In Prop. Ill, Ithe property is established, when the forces 
act in an oblique direction, anti when the lever is either rec- 
tilineal, angular, or curviliueal. In the dejmonstrations 
which have gencraliy been given of this last propbsition, the 
oblique force has been resolyed into two, one of which is di- 
rected to ihe^ fulcrum, while the other is perpendicular to 
. GecenJ tiiat difjectioB* It is then assumed, that the/oree directed to 
assumption the fulcrum has no tendency to disturb the equthbrmm^ even 
, ihitugk it acts as theeMrcmity of a bent am ; and hence it is 

easy to demoustrate, that lhe.Temainmg force isr proper- , 
lioual to the perpendicular drawn from the folcrdm to the 
line of direction in which the original force was afiplied. 
here dt-pensed ihe principle;ihu» assumed, however, js totally inadtnisaiblc 
as ansiituitive truths we have attempted to demonstrate the 
projiosition without ita aaslstance, 

Fro;>. I. Prof. I. If one aiwi levqr if^ny nmhipieofthe 

othet^ afdtce qf thd one wiU be 

ineqnUibsk wiilk\Mj^^ tie ^the 

f^her\ 

demonstrated. 'Let AB (PlateV^nilifig. i,| be a leyef o^ 

F, /, If'two' equal 

l^^jg^hts C, CK ibe ex- 

I'tremities A, B, ^®y 

the, end of eqnal^ridf^’^|?*hdi^^ Pi’ 

•^iOiiuppoit aneqiihl j»|irVortfe 1 pound. 

^ Let 
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JLet th« .fulcrum /he now removed, and Jet a weij^htE, of 
1 pound, act upwards at the point/; tho eqndihtium will 
still continue ; but the imght E, of 1 pound, actlujr up- 
wards at / is equi:vaieu| weifl^ht G of 1 pound, actinjr 
downwards at B. Remove^ therjeibre,, the sv eight E, and . 
suspend the weight Gfroto B ; tb<?D,sino| the equilibrium 
is still preserved after these two subslitpti^s, we/have a 
w.eight,C, of one acting ai the extrei|iity ol^lhe arm 

AF, ill equilibi;io with tfaeweighf^D aud Of jwhtch'toget^^^ 
make twOipounds, acting ' at tbbs^tremity of the arm FB. 

But FA is to FB as 2 is t^;one; therefore an equilibriutn. 
takes place, when the weights are reciprocally proportional 
to the arms, in the particular, cu^e when the arms are as 2 io. 

1. By making F / succWively double, tr>|de, &c. of FB, 
it may in like^tmer be shown, tlratj in these cases, the pro- 
position holds true. 

Prop. II. (/* tmf arctic ctiing at the ejri^ciMfltV5 of the (wo *1* 
ofuii of a iedetf and d equal angles to the arm^ are in equi* 
librio^ they will be reesprocalfy propoftiomat to the lengths of 
the orms to which they are applied, 

het AB, CiP (fig, 2,) be two levers in contact at AB, and Dcmonstraied. 
forming one atraight line, ABCP. Bl^ct AB in /, and 
CD IQ and, from tire extrifmities A, B, iiuspend, equal 
weights w, w, and from the extremities C, I>, equal weights v 
«, «, so that m :n irCD : A B, If the two levers are now sup- 
ported on the fulcra/, ^ they will both be in equilibrio, and 
will ilill form one straight line, Jhe falctum/ being Icaided 
with a weighted »>, andtbefulerum p with a weight =2 j?. 

Let us now suppose the eatreiiiiiti<^$ C* of the levers to 
adherse, and f<ru) one hifiexibfe frae AD; and 4et aa in- 
verted fulcrum F be placed at the point of junction. The 
equiUbrium of the whole wAl evidently continue^ and the 
fulcra/, p, will be loadtfl as before. .Hemove the fulcra/ 
p, and substitute their place the weigli ts 2 fn, 2 «, acting 
upwards, and equal to the load which they respectively sup- 
port : The eq^iljybriiip will stiilcontinoe. Now , instead of 
the foa^e at a^pg do^nwar^sia^^, substitute an equal and 
Opposite force la^. aoting upwards at Aj; and instead of tlie ^ 
force n acting downwards at C# Substitute an equal and op- 
! /' ' posite 
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’’ mSIJ'! ' * , ‘ V 

' V po&ite force nV Acting 't]fmiird» at D, and! tjjf equiribtiuih 

w ill still be |)rea|)rved*« : Bii|>^e ,tw^,ttquid forces acaing in; 
oppp^te /lirect^na at Jhe poi(k|t A deist roy each 

other ; therefore \ Jii lictjn^ at the extremity 

of the arm/P, in etjf^illbrio 2 r» acting at the 

extremity tS thearpJ^F, ;>^VMnce« by the hypothesis, 
w: n ^ Cp^: AB* and f F 

one «««Jogr^ 

Which expi^is^l^^ prop^y of tl^ kver, 

Ls!»Mi« 7\m 0g«it^/0i^"&itHn^ at laW j^f <^ih 

urm ^m4m directhns n^hsh/orm itqual aiig/cs 

tta/A a fHTfenikutar.dtaum ikrmgh that perni of the arm, 
will have 0 quai feadoimr to iurU tke Uoer ramd its tenire 
tf roothn* ' ^ ' 

2 >jrr 3 oi 35 trate<]. AB 3 ,) ^ a kw witlt equal orrtja AF, FB, 

Throagh the points At B, draw AD, BE, fierpendicotar to 
A B, and AV$ A py BW> B tc, forming equal angles with the 
lines AD, BE^ Prs^uce PA to M. Then, ,e<|ual forces 
acting in thf dir^ons AP, B w, will be bv eqoilibno. But 
a force M equal to P, and acting in the directipn AM, will 
counteract the force P, acting in the direction AB, or will 
have the same tetidepey to tor^ the lever round F ; and the 
force W, acting in tjie direction BW^ will have the same 
tendency to turn the lever round F as the force M ; conse*« 
queptly t be^ force W wilt have the same tendency to turn the 
lever round F as the f^e tv, , 

Pr.p. IJI. P*i» f ’ ni. Jf a Jhree aeu h different direetiotu at tie same 

point in tie afm /tfA Us tedSmep iaHlura ike Iner 
rmnd itt reaft^tfaiaitmeeUf be praportideial to the parpen- 
^rnlars leifaU/tom tfot eentre on thiSnHt^eUreet^in 
mhich u ,,, ; ; ■ 

Demons-twiea. te* AB, thevl*v«>yil«i Ii|^4lMr<Siin»:«]u«iT 

. «!|. 4 |poo 

iines 

PB;«r perpwMiicBt^,'<ti? A BJ jaUr B», ' -pfo- 

, . (IfHj! the f>«!f{j^#c«iars4V, Ag,- A]i 4 'Al&' Jliwr. 
the si^ 



vv' ^ * QN STA^S. ■-X '’^'.' . 

of the triaijgles ABX, ABY ; a«d if M /, M x, be ^di awn 
perpendicular toB the triangles ABVy BM/, will be strni* 
lar. and aUo the triangles AB Bot x : Hence we obtain 

ABifA^iiBM : BX 
Therefore, SxcpfMOy AY : AftnB / : Bk 
C omplete the p^ralldogfams^ BM**^ N, n; and B t 
Bx will be respectively one half of t^e B o, B«. 

Now let. tw^b^e<[ual forces BNf« BN, Xct in these dl- 
red ions up^n^J^be lever;, at force will be re- 

presented, by ijb« dragoi^l.fio, and conseqaently one of the 
forces BM will be repres^ted by Bo* In the same 
manner, if the two eqr^l forces Bm, act upon the 
lever at B, their joint force will be represented by B v, and 
one of them, Bw, will be represented by Bxz:^. 
Consequently \he power of the two forces BM, Bm, to 
turn tlie lever rdand its centre of motion^ Js represented 
by B4 B respectively; that is, ibe force BM is to 
the force B m as B/ i$ to Bx ; t^at Was AY is to Ay, 
the perpeu^colars let fall upon the lines of their di» 
reotion. 


. VIIL 

On the Nature qf thase Meteors commouiy called Shooting 
Stars* In a Letter Jr^m JoHK Bausy^ Senior^ Esq* 

To miLUm NICHOLSON, Esq. 

SIR, '* ^ ' 

Xn several Meteorological Reports of late, and particularly 

in a jetter foom Mr. Thomas .For^teV,,al page 131 of your s>»oo«in^siara 

October number, the nsuullf .^denomiaatsd^^o^^^^ 

shooting stars are notfoed, and treated of at b^ihg a pheno- wiu. (>Uxtrirai 

meoon connected with the et^pe ai^‘ other j^articnlar 

state of DP r atmosphere, particularly ddtf Sy weather mospUcre. 

“ and eastcily^winds,*’ “ clear .fiosty whiter nights,*’ and Its'cltanw-ss 
the clear intervals of showery Iririither?? Now these tliree 

states 
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wjs^ytootir state's of the nir are best adapted, by its clearness, for seeing 
ttuMu. smaller stars and planets, or any small distant object by 
land ; and I ^ish partjculafly to call the attention of your 
Meteorological Corre5pandeuila''i)otke, whether the nJ- 
sence oftbe twUigJn^ moon^-li^htf is not equally ^es^ential 
to seein|^nunibef4^tf.the sniall mpidl^ shooting-stars; as.£ 
certainjyfottnd to be^m a series of ol^ervations conti- 
nued for more,t1ifa!l a year in 1800 and 1801, iu conjunction 
witfr anUble friend at 6 miles distance; and whence it 
seemed' akertained, that these phenomeik hre Occasioned by 
Probably they no almost infinite number’ of aufe/Ziiu/ap, very small 
ofViiVhaifi^ moons, constantly revolving round the Earth, in ail possible 
finite number directions, and appearing imty during the very short time 

I'*! ^1' that tltey dip into the upper part of the atmosphere each 
rections ioimd . , * . • , 

the Eanh, time that they are in peng^e : and that no stop seems want- 

' log rti the degree of this dip into the atmosphere, and their 
consequent brightness, length, and^sloi^'ness of courses, &c. 
from thp smah between the smallest instantaneous ^hooHiig^itiarSt and the 
Uige«^im:ie- largest i^eieorSt (vuch as, that of Au^st, 1783, alluded to by 
OH. your coi'resjpondeut,) which throw off with explosions angu- 

lar fragments of , metallic and stony matters, that so fre- 
quently fall’ to the Earth, '%s metric stones^ The long 
trains or streaks of light, often mentioned as 10 by meteors 
for some instants; will freqitentiy be found mere o|)ticat de- 
ceptions, owing to^the eye not following the meteor, but suf- 
fering it th cross the field of si^t, where its impression is 
kft, ott hnown optica! principles* 

^ Hoping to see this important class of phenomena more 
closely and extenrively investigated than they hitberio have 

Icenw; ' 

rremain, Sir, 

Your^obe^ieiit humble Servant, 

JOHN FAilEt, Sen. 

' \ ' -'r ' ' tv ' >' ■' . 
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IX. 

' ’ s'? 

On the Causes of the of the Timber Ships ^ and the 

M^ans of preventing it* In aLetterfrom a Correspondent, 

To WM. NICHOLSON, E«q. 

SIR, ■ - ^ ‘ ^ 

TThE advantages that England derives from her marine, Shifipmc of 
whether considered as appertaining taeommerceor deienee, iinport-^ 
ar,e too well known to^need any eommeut; whatever then 
will contribute either to the safety or durability of the navy 
becomes a matter of great public importance. 

The grand cause of the decay of the timber employed in Cnu^e*? ofth^^ 
building of ships is the decomposition of its substances by 
putrefacticMi, which is occasioned by moisture* This pre* 
cautions and management may retard, but not prevent; 
but a secondary one, the dry rot, may, I think, be botli pre- 
vented and eradicated. > 

The dry rot, as it is, usually called, proceeds from the -phe dry rut 
growth of a parasitical plant, named by botanists boletus known m vory 
lachrymemsy w'hich belongs to the class of cryptogarnia. Its ®®^**^*^* 
injurious tendency is ix^eiitioned as far back as history will 
carry us, and the appearance and ravages are particularly 
pointed out in jhe Bible*. The cure tliere directed is, to Retnedic. f<^r 
remove the materials injured ; and, if this did not stop the >t. 
disease, the bouse 'was razed, and the entire articles of which 
it was composed takffn without the city* lu lattet times an 
equally effectual but more easy remedy has been applied in 
buildings, where tins plant has taken root ; that of causing 
a circulation of air iii tlie parts afTe^led ; but this cannot be 
introduced in the fabrics of which we are now treating. * 

The fatal tendency nf the dry, rot in ships cannot be its injurious 
pointed out in a more fordblew:^, thair it is rn the memoirs to the 
of Pepys, who was secretary to the Admiralty during the 
reigns of Charles the ^nd, and«^aroes the 2ad. At that 
time a commission was formed tp inquire into the state of 


the 


14 . 



OM Vk%V%nTi»G THB DECAY OF BHlFS, 

t}ie navy, by which it appea^d, that there were thirty ships, 
ciitihd new ships, which;' usljiie "obHcrves, “ for want of- 'pro- 
per cafe rfod^^aUention, b«g|.*Difi3f!stooJs growing in their 
holds h^i*g4s his , fists, so complete a «tate of 

« decay, that th^ droppn^ from their 

fiides*^^^, From ^i^at tijiie the 
some hiiiii not since ap- 
peared itthpi^^did* yet the state of^ 

nJ at present, spme ships t^cyStl^yttncheU*bbtK |^ii!^^ ^^ «1l 

possible inquiry ai* WAhe ijanses of the l^f this fmi-^ 

A'u^mp^ to gus, and its preventioB. iSeveral means baV^ been triod to, 
remedy it prevent its TCgetadng, many of wlrieh might have answered 
tilts pi^rpo^e, had they not been^found tp introduce ei-ils as 
great as that which they pretended to cure. Among the 
uiost proniiaent, was the mode practised on the timbers of 
by salt many .shipi, between the years 8|iid 1773, by saturat- 
ing them with common'Sait ; but this was foiind to cause a 
rapid corrosion in ihe iron fastehings, and the ships were 
(between d^e^cks) in a continual state of damp vopouK Muum 
die, found in tbef 'mines in Devon^Vef has fteen taiely cm- 
&iui mandia ployed, in fusion, to eradicate the vegetation, and prevent 
its future growth | bt|l time is required to prove its* efficacy. 
Production of lo thecomdron n^de of constructing ships there are seve- 
g!i?2t?juriottl causes, which ^mote the growth of fungi. The accu- 
mulation and' eonteqd^tfiiH of materials uotsuf- 

ddent:l 3 ^aeja 8 oned, Sive^d too Of a free circulation of air, 
and permiUiog sap on thq edges of the frames, 

generate cai'bcmic ac^^t to tbb pilf^udipe of tlie timber, 
and whi^pf^OteslWgii^bwth Mr. Hum- 

bbidit Has «3cperi^ eight' or ten hun- 
dred 0 ^ i^rbo^la^ airhf t1>e Atoos- 

pher^!;* tendered it extremely for vcg^ta^lba ; the 

air ia.roioesy and p^jtbirkoh^erran^U^ in 

this 8t4i^%«^h M veff fayoprab^tf all 

|i4anU'0f m the 

opeiuogSl |Mitwo^4bf Iknbem of sil^'^acted w the dry 

rot hiiJt ti bie precitile||^ Mr. Humboldt 

Mew* proi •' to; ^jfDt this evil, are 

pa*e4 CO pte. twof.lil : charring vW «$ole of the timbers, and 

•■"'■■ ' . ■*» the 
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the inner planks^ of which tho ships are com- 

posed ; dtJd causing some slight deviations to be made in the ci,arrinp 

modes practised in build in||^^the^. I do npt pretend to ori- surface of ihe 

ginality, when I recommti^^^faariinp*: Of either to ^"*^**^^* \ 

■* « j ‘ , not an original 

add to ds dural7il(ty» the grov?tK w parasitical jjca. 

plants ; for the e^periefie^^ges bus ^v:e4 th^ incorrup* 
tibility of charcoal, i^heth^r juried ifr me of ifexpdscd 
to the action of ai^ or water* The J^ams^f ‘jtba theatre of Proofs of its 
IIerculaaeiim« were reduced to thTs .^ate by 

were found, aftej'd period of* 4iearly ,.^ighjte^n; centuries, to iiuralilc. 
be perfect. Tlie piles, supposed to have been driven into 
th^ earth by order of J olios, Cmsar, when he forded the 
Thames at Cowey Intakes, near ^bepperton, were charred, 
and, when recently taken up, found in a cooaplete state, 
free from decay ! Among many othen instances, that ma^y 
be adduced, the practice, almost universally* adopted, of 
burning the ends of posts to be put into the ground, to pre-; 
vent premature dissolution, may be addled an addftrbnal* 
proof of the elBcacy of this recommendation ; and makes ns 
lament, that it hasnot^een generally introduced in fabrics, 
where so much timber, labour, and money, have been ex- 
pended ; and the hopes and esipec^ations of government or 
, individuals frequently disappointed, by their rapid deoay* 

. There are several otlier advantages, that will be obtained Other advan- 
by burning the surfaces of timber* Rats, which are so de-^ 
structive to ships, will hot touch bharCoal; nor will the 
white ants and cockroaches,, socomipon m the Indies, com- 
mit their deprtfdatious ^ substances so* ptrepared. If far- 
ther evidence of its utUUy, iwben alloyed only on a small 
scale, he necessary, the durability of the Royal William, instances of 
the flag ship at^pithead, which was^ built in the year 1719, 
and the phmks only were hupned on their inner surfaces, piicatioam 
would be sufficient'' fo pt^te its efficacy when practised on 

* I amineUued (o think, tbat'tlis writer issnisiak^ here ; and that the 
practice is very far Wm^eveli elmest 1 remenn 

her a year or two ajtospeskihg^it to a ofipenter, w]^o1irjl5 patUngdowa 
sotne, posts j and he ohseinro^^At would make thfem iak thO,|^^,an 
object tltey never had in Vti^ , inv parish %ofk. Re 
sometimes charred the ends of posts, or more in j 

tar, for a pi irati? cnatom&r, ** if he par^c^liub totred it**. C^. 

Voii XXX,.— Dec. 1811. tJ ‘ »Wp8. 
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^rarcity of oak' 


Qf>t«v qf ^jpsV bei^i^ been 

^j^harred, and t^ie H^iid Uiey ara ;^oi^ fqu md 

haii J {JSt&fied and^es^jta^liiii^ed jlie^aetice« Inttead^ ,*11 .sub- 
sl;?nr^,|bji|iha^|u)^rgpi^y6^^ ,o^ ^ b^ye jjeen 
proved to beutifkvourablcrto'nK^^im'thof tb^ boletus Inbh* ' 
rjrmaiM ^ wh^^^ope has b)i^%j|i^jr ^trf;«d >t» 
well aw<i i» uearlx tie 

_ bj,theim- 

Mibstitutes ^ p^ved iitate nnm- 

hdiv<* i*pcn ein> i>er3 of our deet, has obU^d this jjoutitry^^^' bava reQOtitse 
chlfefly* )ine to {jf-owii , jiii other st^s^ , The priodpal" tW have 
y pine. iut^dt^pe^ 19 aid, pf Oak ^ure, the varies ^m^can 

pine ; ,it becomes tberefoirp of irppotrtttnc^ ,to inquire* 
riich pine ge- which sort of this tirnbet, is the most durable* and winch 
bfe^ ^ ^ the soonest, destroyed b>vvegetalipjn* Pitch pine has been 

, u«^.d by all pat^aa^i,the CQiistructiqn of ships, atid appears' 
hn* the soon- to be very supe.fior to every.other sjpecies for general dura- 
byViiugr^^^ ^.bilityj but t^s^wood is the sootnest destroyed hy f«ugi, a» 

. these plants aifc nourished by the great qimqjl^ty of refin 
coutuiAed in its numerous cells. I have iotety seen some 
pitch pine pljonh, ^>f 7 inches in thickness completely de- 
composed ; and* when cut ^ipeu, the boletus was found to be 
Verv impTo- ; Ycg€taf)ng ip ev^y pari of it, bat;,jH’incipBlly ia the cells 
nailer which were originally filled with resin. This proves how 
. imprp| 5 ^?r it wjU be U> ^ploy* V^as- tree^U fastenings, on 
jHrhtph ihe ships inuqh depend* 

PUchpuie ■ V Pitch,pig€ s|^idd ri<4.^e^i((;^ed.w^^^ pkint^os the por^ of 
pij*ilV.T the wood ^ of the 

^r^sin'prweot|^r |y^^\^^ich, %i»eons cells are 

rref crabie ap- ^rokeu^ t^i^s plaoi^ ) • Aniorlcans 

piwat.oni. ' the |qp4^|s.^tt(theif^iE? &c., 

W. the Tr^s- 

"actions of tfath and West df England Societies, might 

‘ of roll brimBtone, 3 

, boff'^m together, am! lay 

them ou wUUc hot. f^ee Joiirnal, j^ dstf.] 



OECAY 

Ke introd^ded aUo fofr tfds' jiQi^pose with .«iicce69. Whhc Whittiwaihinj 
.vira^h' or time ^ter'to bd between ddcks is moeh 
be preferred td painty bo^ cm aeeoont of its cheapness 
and cleansing as it Is d^ntaental to Veg^e* 

tation. - , ^ ■ 

Instead of the framei ^a ship beittg icQftiverted to their Alterations 
'proper shape for some months before they are put up, and p«»po 4 eJ in 
afterward standmg on a slip a year to season* as is now the buiWiog 
tisual practice I ti^pnld recomraend* that^ Ihey shonld be 
converted* and reniisib* together with tlm planks* in that, 
state (under cover ithere there shall be a free circulation of 
air) for two yeai^, then charred, put up* and the planking 
icnibediately begun ; commencing operations from, within 
board, by which means chips and dirt will not accumulate 
between the timbers; care being taken* that the holes be 
not bored too near the seams in the outboard plank. Holes 
should be bm-ed* but no treenails driven till within a short 
time of the jship’s being launched ; this will both ednvey air 
withtn boOrd* and carry off the vegetable juices* if any re- 
main in the Interior of the timbers. The planks could be 
kept in their places by the usual butt bolts, and some cop- 
per nails, or amall bolts ragged* being driven at interme- 
diate spacesl This too would strengthen the ship* as me- 
tallic fasteniugaare always to be preferred; in the Wales and 
bottom* to treenails. ^ ’ 

' An objection may be tntide to the bringing round thick Ecmarkson 

planks in the bow of u ship by burnintr* rather than the ^*>dingthe 
. » . . . ' , . , ^ bow planks, 

usual practice of boiiiijg them m a kiln* on account of , 

breaking their fibres. ' Although I do not see* that any dif- 
ficulty can exist in the former method* as it is the usual 
practice of the French; yet, if any riiould* occur on trial, 
and boiling them be cohsid^'ed absolutely necessary* vege- 
tation may be prevented by dissolving, some green vitriol in 
the waf^, and afterward fixing it in the wood by a weak 
alkali^. " The method approved of by many judicious ship- 
wrights, and constantly pradfised by thi^ Dutch,, that of 

* A sol utlon of alu ni might also be triOl-«[l shook} any sa- 

Uno impregnation of tlie planks would pfpvf the copper^ , 

sheathibg and fastecuags. C.) 
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A trial might sawing tlie thick planks, that are to he much bent, into two 


be mstUuted 
on a small 


scales 


parts, might alsp lie employed for this purpose. If a doubt 
should exist of the efficacy of,wrQJwi prepared in these several 
ways to-preveut the dry rot, ep^weus might be placed in 
a ship almost destroyed thereby, such a one as I recollect to 
have seen at Woolwich about VA ywrs since, which was in so 
bad a state, that the decks sunk with a roau's weight, and: 
the oraiige and brown coloured fungi were bangnig in the 
shape of iuveried cones from deck to deck. A lew months 
•trial of wood put into a ship so infected would prove tlie ef- 
hcacy of either mo<le of preparation. 

Exsiccation of limber in an oven, as recommended by 
I'^ourcroy, IS also likely to aild con&iderahljr to ita dura* 

bility. .... 

One farther preciuition is uccessary. After a ship is built, 
she should lie at least six months in ordinary, with her 
hatchways covered to prevent the admission of rain water s 
some pliinks should he removed in the ceiling, and above the 
waterways of the several deck- ; and fires constantly kept in 
stoves, placed in the hold, uud on the decks; by which 
means the moisture, that the charcoal may have attracted, 
will be dissipated, and the durability of the fabric insured. 

Having stated these general circumstance . with a view to 
prevent evils,« which yearly exist to a great extent in the 
navy; I trust it will be the means of calling forth the 
opinions and abilities of those, whose minds have been 

directed, i^or Vhose occupations may lead them, to a consi- 
deration of this important subject. 

1 am, &c. &c. 

UthofN«vndkr, 181 1 . . NAUTICUS. 


platina may 
. be appUed oil to prevent t 
' cypher metals ' t Jj 

m two wayj. points 01 Via 


'c X. ■ 

Ott the *rt ^ Cutting MeM* uM Pht^M: Mr^ 

T ' . “ , * *' , ^ 

HE appUj^ation ^ pUtima bn othe# metals liess valuable, 
‘ k oKida^iion, may he considered under two 
two dif&reat arts. The first of these 
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oV ^COATINCr SiETAtS WITH FtATINA. * gJ^S 

tr.ay be called 'plntining [platinure^^ as we say gildiogr, sil- 
vering : the other (dating, tt term a()(»rcpriated by cobtam to 
a less snptrfinal appricat^pi 'fefprtring a different process. ^ 

Platiiiiiig may be b ke gildings either by the in- Th.it of 

terventiori of mercnry^ ot.^by means of a solution of muriate 
of platinu in ether.' ' , / 

1. f long ago , made known the possibility of forthing an By mpiui? of 
amalgam of ptatinu, and des«‘ril>ed the protiefeses for obtain- 
ing it*. Mr. Proust, in a letter addressed to Mr. Van- 
qiielin, inserted in the Ann. dc Cbiin. pluviose, on. 1-2 Tio” *?» 
[February, IS04], bus said, tliat hot mercury pmired on 
the spoi.gy substance rcinaimug after the calcinatitm of 
ammoniacal muriate of platma, dissolves it perfectly ; and - • 
the result is a fatty amalgam, that does not grow hard by 
keeping, and spreads well on, copper, gold, or silver; so 
that it might facilitate tlic plating of tlie former,’* 

From the note following this passage it appears, that Pourcroy and 
Messrs. Fourcroy and VaiKpielin aKo accomplished this ^ 
amalgamallion by the same [uocess ; that they even effected 
It without heat, and that, after having remained fluid for 
lome time, it became very solid ; an effCot that might be 
accelerated by the application of a geiitle heat. 

Lastly, Mr. Hatchett published in Nicholson’s Journal and Count 
tor October, 1804, a Letter, io which Count Mussin 
Polish kin gave him the particulars of the processes of antial- 
gainalion, by means of which he rendered plutina perfectly 
malleable. 

“ At pre^sent tljercfofc we cannot cptestion the union of 
pbitina with mercury by means of simple proeessea, not 
expensive, and- producing a suitable consistency for a sol^d 
application of the fixed metui : but it does not appear, that 
tiic processes of this ne*w art have hitherto been published 
[in Fraiice] with any details ; I shall therefore make known 
those deficribed by Mr. Trommsdorff iii the 7trh voU of bis • 

Journal, from the corn muhitalion of MiV Straussf. 

' . ' * , * ♦ » o 

* Ann. de Chira, 1793," vob XXV, p, 14, sud/oj. 

t See a^.o TlicJ^liou’s Jouinah IX^ [As that fol- 

lows in the text is' the stiiOe with that xtven atp,/304Rif the vtfl. 6f llip • 

Journd quoted ;Mr, Guy :<»u-Morv€au, it h oniittcd hcic as uiino- / . 
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By ineaiil 
cihCT. 


eoatini^ with 
pUtw 


Tried wUli 
success on 
copper 16 
•;^eareago» 


ON 

•n. Another VU of 

Iv adapted to similar works |jf'pottsl»«^ steel or . 


the M ScqilWi a yolloa^"^'^ T 

pfoditiog a tr«i ^I4h»gi wheti applrel *o th^ *«tf-« *• 

““TbrcTlcbtlted Lewis said, that platina would not form 
this union. Mr. Stodart wpposes, that» if he did no e e 

thedcconipositidn^if .tmriate of platina bj- “f ; 

it wa. pmWibly betahae bia platina was impure ; and he ha. 
published in IfichoW* donrnai* the process that 

ceeded iii bis baibds. 

• ■■#•'* • • * '■' .■ ■•_ 

C^fdating or cuiug with platm»~ ._ , 

r™.' .i»i i» b«. »ia it .pp-:;-. •'J p'”: 

tiroi!, it ,y Jl which is termed 

5 tort K-Se? 

• .V«l TTaI^S. lfVnwriWl»iW*5B onM‘»ed for ‘he same 

: ,|£le*ent«def:ienci.s'*t»»a»>'»»*'‘- M«^ 1(20; 



AC 3 ^oN or rowxNS, ^ 095 

Thib \tssel> 75 nill. [S'951 inch*] long, by 52 [2*046 ip»] 
broad, and J4 [0*531 m.] deep, ih made pf copper, plat(^ 
in tlie inside mth platinau, /^c thickness of its edges is 
Q7ftmiL [0-3 of aline]; 343*05 dec. [533*95 grb.ji 

and Its specific gravity ts^j||j^'44* 

^ As the metals here are only m |uxtppositi)Oi}» which can 
nmtlier increase por dioim^h their dcas^^y, jtbelr rebpective 
proportious may to determined with prepii^on from their 
Bptot^c gravity; and if we estimate thatoC plntiua at 21, 
and that of copper at 8 b7» rve shall find by calrnhtson, ihut 
the ve*»sel is composed of 

< Nipper-.. 0766 

PUtina ....’...0.234. 

Thus the plating metal u a tittle more thoi> a fifth, or in 
the most usual proportion of silver platiiigt the dorabilit) of 
which is established by use ; though tbe pro^ierties of tins 
metal in resisting the actious of heat and saline substance^! 
are very inferior to those of |ilutinH* 


XI. 

Experiments and Observations on the different Modis in 
which Death is produced bp certam vegetable Voisms ; Bp 
B* C. Brodie, Esq^ F. JS. S« Commtmicofed bp the 
Soiietp for promoting the Knowledge of Animal Che-- 
mistrpJ^ 

i/JPhE following experiibents were instituted with a view obiect of tl»e 
to ascertain, in what manner certain substances act on 'the following 
animal system, so as to occasion death, independently ot **^^*”*^*^ , 
mechanical injury, I was led to the inquiry, from tbe sub- 
ject of it appearing to be of conbiderable interest and im- 
portance, and from a hope, that, in the present improved 
state of physiological knowledge, we might be enabled to ar- 
rive at some more satisfactory conclusions, than had bean 
deduced from any former observations. 

The bubbtances, whith act us poiiKins whenap{^lied to tlie Confinr<l 
aninial body, are very ntiiiierous. In experimeutb, 
which I have hitherto made, 1 have employed vegetable poi- 
• Philos* Trans. p 17a, ’* 
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/ com-' only. I hWi* 6«1e<^ed are vevy ^nctive 

0jid in jjtoducingthtir effectf«, beUeviiuv^hat^ on tW« 

atcou^it,^ the exact natai^ efiects i^ould he lAore 

rpsidily ascertained: 'Tl^ wuioh I ha^e 

kept in view, have Keefi to oii which of tl«^ vital 

<Oir|?ans .p^^Hon etuplayed ' ^fs^rcisea its ^ pti^ary ia^ 
^.wenclei ahdr.riiy^ojrh' v^h^t mediwui that organ biicoiiK^ 
affected^ , I liave also eudeavomed^ fey ^hat 

fai^'^t}6uaeQ^ ^votae pni^^ne may he- pre- 

vented. W ifh*' some of the cfmeUiaiwi ^Ideh I - have vaa- 
turecito draw, so far as I* kimw, whl^e' not before ac- 
quainted ; and others of ^beih 9 thoxq^'h t>©« ^hitirely rievv, had 
not been previdtrsly levitabliidied by sat ^factory expe- 
riments, ’ ■ ‘ ‘ ^\t: ■ . > ' , ; ■ 

ist applied to J shall relate, first those expcrinricnt in which poisons 
talc«o imiir- applied infernally^ *that is to the mticons^ineivjhranes of 

na.My. the tongue Of slinientary. canal, awl afterward those;, in 

'which poisons were applied to wp^mded st^rfaces,. 

11. E^icperimtnUwHh Pmsoms applied to tke Taagne or ali-^ 
mpntar}^ CanaL ^ 

Experiments with Alcahoh 

S* iTortii of When spirits are Ja|;en into the- stomach? in a certain 
akohul, quunrity* thqy prodnc^C tlKit deli ri uni, wh^ich consti- 

tutes intoxication; when takeii' in ^ a j^^rger quantity, it is 
wellvkijowa, that they destroy Uji^q]|qgeilrer^, ani tljis in the 
course of a very short apace' -Ji^tpxi cation is a 

derangement: of the fiinptions .of these are 

in some way connected with tfecsf? of it seenis 

probable, that it' ift^by acUng thi8;\^rg^ that gpirits’, 
when takiminlo the '^<^a^d]i,.qccasio^^,d Ip order to 

aS£:ertai|[»^,hjOjw far thii| .co^iuriq^ is juat, follow- 
ing exp^rimentb^, . ^ - .V ■ 

♦ i am E. K Baiktfift J^f%U‘4wrriuA»;e In man^r of 

lhl^ flUa Braiide lefti me 

bi^asisfstanee gfOi^r pa^n 'e!pilti4ige''Wh>tAuvferfti^^ 1 har« 

* bct*n farther ^£ted by Mr. Broughton,- and Mr JR. 
Cfatcombe,, and by several oilier gdiuleiiicii. 

' E Averment 
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Experkm^}^ U I , ,p.<>uJte<J. J.wo , draclji^».s .of proof EKpeiimcnir!, 

down tht;^c»4iophf(igvifl of a ^i»U Instantly fee stru^ijl^d yjo* 
leolly;, M»€{0 ou one sidjp^^|j^rfectly motionless and insen^ 
aiWe; the.breut^Og )iyaS:4|^|ft^d .aiHl ster^^ and the > 
piadsatipos of the feoarU^l^fe^ry fireqaent. continued 

in thisatate for tbeHi^egan to reco. 

w; therespirat^i^lilbp^^d^^ stood 

up, and woSi^Woio Jj'lilk- . 

Exf, I ii@fjjWted,,ao oittoc€ apd a .feaJf^ proof spirits Experiment a* 
into the stoo^at^^of a Jftrg« ftill-gro.arD vAhjsit^ }3y means of • 
an elastic gum tube passed down the msopbagus. The 
$ame symptoms took place as in, the last experiniet^t * httt 
the animal did not begin to reco.ver from tbe^tatc of iasejsi* 
bility, until forty minutes hiid elapsed from the time of the 
iiijectiou. , ^ . 

1 Exp^S*,, Sewn drachms ,of proof spirits wer|? injected Experiments* 
into the stoinecbof a younger rabbit. • Two, mi outes- after- 
ward, he evidently was alfected by tbe spirits, and in three 
minutes moHe he lay on one side motiunleiss and inseni>ible. 

The pppils .i^tbe eyes were perfectly dilated i there were oc- 
casipuid slight convulsive motions of tbe extremities ; the 
respiration was laborious, it was gradually performed at 
longer and longer intervals; and .at th,e,^d of an hour and 
. fifteen minutes had entirely ceased. Two minutes after the 
animal ^as apparently-dead, 1 opened into the thorax, and 
found the heart acting with moderate force and frequency, 
circulating dark coloured blood. I introduced a tube into 
the trachea, and produced artificial respiration by inflating 
tl) 2 lungs, and found ih^ by tlfeeae means the action of the 
heart might be tejit up to the nnhiml standard* as in an 
animal fponi iwbom the bead is removed. 

Exp, 4. 1 iajectoid into the stomach of a rabbit two 4 ^ 

ounces o^ proof sipirtts'i The injection was scarcely com- 
pleted, whed the aid mid boc«*3oe perfectly insetisiMei Pre- 
cisely the same symptoipB took pjace as in the kstNexperi- 
• went; and at twenty^ minutes, from the 
time pf ibeipjection;;^)a^.»fe^ ; but 

on examining tbe tfeoi^^'ibeWrt.w^ found as 

in the last experiment, - ' ** • 


It 
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' Acnbv w %E^&Et4E«i:t- poisojrl;* 

" 7t hai been Bhown by Mr* Biolml; atw! t^ol>*ma(iou has 
been confirmed by some ercpcrinmita, wbfcb 1 haf^‘ lotriy 
had the honour of to Uiis iehrned Soci^ty^#-"' 

that the btatn tint to fbe actio«>4»f 

heart; and that, when the tlle*&rtdn aii^t destroy** ^ 

ed^ theheitrt c^ontthn^fiito Vinie nftcVwiiisd; ’ 

und thien' C€fates "Ottfy the' bus pension ofc 

fftnridtfrtiieihftnenee»o^^ * 

irWotPld-4^>|^t ifotti'Hhe ^x^ritnenW^fakU filmvc jose* 
detailed; that tfe symptonia/produ^ed by qu^autity^ 

of spirits taketi^ into the< stomactS, arise from disv r 
turbancf of the funrliotis of tbe'brarh. ^ “The^coftypleto in*'"' 
sensibility to ’oxterBHf 'ijdipresskins; the' 'diliTtaliOft of the 
pupils of the eyes, and the loss ofmotibn,^«dieetse,^%hat the 
functions of this br^n arc suspefided ; tespit^tiqii, iwbich k’ 
under its influence; is ill perfbrmi^, andfltt last akogether 
ceases; while the heart, to the action of which the brain is 
not directly ttecekary, continues to contract, ^circulating 
dark coloured Wood for some time afterward* 

^ There is a striking analogy between the symptoms arising 
froito spirits taken intercalivi and those produced by inju- 
ries the brain* ^ * 5: 

Concussion of the brainy which may be considered as the 
slightest degree of injury, occasions a state of mmd resem- 
bling intoxicaUbn ; a^nd the reseinblaace in some instances 
is so complete, tliat the most accurate observer cannot form 
a diagnosis, except from the history of the »se« ^ Pressure 
on the brain, which is a Wore injury concussion, 
produces loss , of motion, ipser^ilityj* jdjlatation of the. 
pupils; respiration becomes laboured Stertorous, is per- 
formed at long intervals, and btjfsuji and 

the patient djes* , ' ^ 

It forpis an iutcre^g matWr. of 
wben^icen into the ^dmach^ pj^dce/'ttijtty on th(^ 

brain By^ being absorbed into the circuta^^ consef 

quence of the syWpe3f%» that ekUS these organs bi/ 


io conclude, 0at' they act ih tVe lasf 


I lead me 
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U Iw experiments wlierejimiinaU have been; killed by'th? Mo»t prajjablF . 
injection of spintsjpto’ the stomach, Ihavc found Uiig 
to hear the marks of great hqt never rQuad' 

any preternatural appearaf|ij$i|l^^ in thobra^n* Q* The 

efieeta of spirits taken 1nt0;^|i^irlitO{iiach in. tbp lost expert- 
Tqiuit weip«eo inatamaneoiiSy'|h4t it appi^jl^Q^liGii^Me that 
ahreorptfi^n < should haver taken plae%^fprp were pro* 
d oced . ^4 , All pfhptfoo who tit^apled^ ftaip^tly becon^s 
saddetvly ^bfff^ softer 4.^ ,1*1 

which I have jiist ^altedi f .midpd t^nplure of rhubarb with 
the spirits, fcnowhig|rom lboex|)i^iwants*of 
Mr. Willkjm Braade, ^hat tb^s, when absorbed into the cir*^ 
culatiou, was readily separated, fre^ r the blood by the^kid-^ ,. 
neys, and that ve^ry smuU qiioqtities^ might bo ^detected in 
the urine by the odditian of potash; but^ though I never 
failed to flnd4sfin^iin4.he bladder^ T never detn^ct^i rhubarb 
io'it', • . ‘ . ' - 

The includitig the termination of the thoracic duct in a 
ligature does not prevent spirits, when taken into the sto- 
mach, from pioducing their usual effects on the nervous 
system; but subsequent observations, which' Mr* Home has 
already communicated to this Society*,, havesliowp, that no 
concliisioo can be drawn from this experiioefit^ 

That a poison may afl^ct a distant organ, through the Apowonmay 

w, r . . . .r . actiMthout 

medium of the nerves, wimout eutenog tjik circttlatiori, is entering the 

proved by the well-known ctrcmnstance of solution of the circulation, 
extract of hellad^ha^ whenappUed tb'ihe tunica conjunctiva 
pfthe eye, occaVioningf^^llatatlon W the pupil of the same 
eye, though nodiher the is^tam is affected. 

It has been fdrmeriyilfp^ by Dr. Mead and other Supposed ci^ 
physiologists, thii a ^ifehiiiay 'produce dtiath by acting on 
the extiemities of the nerves of thest^ach and intestines, this way. 
Withotit l^ing absorbed' ihto'ttie circufalidn. That it should 
by these means 'be caj^t^te of affecting the brain is n^ to be 
wondered at,' When i^^^nsidef the humerbas and' various 
sympathies between ,aqjj the alm^ta|Ey canal, 

evidently independeut i(^iny Afh^ ^mmupicati^ than the 
iservf?. " ' ' ' ' ' • 

’ ' ' 

♦ See Pi 17S, of our present vol.^ % ; 

* . Experm^nU 
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Fapcfime^ypsith iJ^e EmnUal Oil qf Bitter Almomh^. 


of toil Experiment Tu One drop pf tlie essential oil ' t)f bitter 
nSondls )vas Ap {>1 f a a y dii n g <‘a t. She ^’aa 

luivti-ment 3. instantly seized vl^lSl^plSviTlbiorw; then lay on one 
side mdtionfess, insensible, ^iJ^thinj; in a. hurried manner i 
the1rls]iJhrtVotts became laboured place atloitger and 
j6Dgef *i6d al; tbe enil of roihates, froib the 

poison^ Tiad entirely ceased, and tbe^aini- 
naal >vas appiilr«*iitly dead; bnt, on opening the thorax; tht 
, heart vas found acting regularly eighty tf^rs in a minnte, 
circulating dark coloured bi out}, and it continued to act for 
six of seven minutes afterward. 

txpenment 6: . £xp^ Ig. J injected' into the reotUTn of a cat half an 
on nee of water, with two drops of the ca^nitial oH. In' two 
minutes afVemard, he was affected with syro^buis similar 
to those, which occurred in the last experinieiit ; and at the 
end of five minutes, from the injection of the poison, he was 
apparently dead. Two minutes after apparifnt death, the 
heart waa found actiog eighty times in a raii^ute. On dis- 
' sectioRy no |#etertiatiiral appearances were i >uDd either in 
the internal inembm^e of tlie rectum, or the brain. 
to act The symptoms produced by this poison, and the circum- 
ciithebiam. the heart continuing to contract after apparent 

death, lead to the conclusion, that it occasions death by 
disturbirig the functions of the'braim '' 

FflTeefsofa While engaged in these la$t ei^periiQ^nts, I dipped the 
i 4 >^he dut Ws blutJt end of a probe into the jment.ial mU and applied it to 
tongue. my tongue, roeanjng to Haste it; And having no suspicion, 
that 80 small a quantity 'i^tild '^prddiice^any of its specific 
effects on the nervertis system ; but ^afcely had I applied it, 
when 1 experienced a very remarkable and unpleasant sen- 
sation, which 1 referred cW^y toHhts epigastric ri^ion, but 
.^e exact nature of which I canilbt iJ^scribe, because I 
lend#' ttotbiog prccisHy similar^ ttf'ltl’ 'At the same time 
there #asKa sehlBie of weakubss^fthy^ltmbsj^as if 1 hdd not 

^ * Thee<?s?otial oil of j^tei:aJpwdjii4^, ^^ppc^r t6differfr^ 

. eikientiaj oil laurel . I was furnished with a i]^iantiry of firsts by my 

briade,' and afterward hy WK ^ooke ofSouthamp- 


the 
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the command of my muscles^, and 1 tbooght tli^t I M** 
about to fiilL However, tliesfe sensiitioBs #ere motn€^ry> 
and i e3q>erienced no incoiiveliience whatever afterward. 

1 afterward applied a <juaBtity of the essen« * 

tlal oil tq my toit^ne without fSKp^riencing 

from it any disagreeable but on .applying a larger 

quantity, { was affected sgtng ippmeoffry sensations 

as in the former instabce, and was a |^urrence of 
them in thi^e or four se<N)nd%i^^ firit had sobh- 

sided. . j^<} 

, From the instintap^usiiass* with ijifhich th;g^ effects 

produced ; and froiii its ac^mg more speed the h^itA 
to the tongue, than when injected inli^ the iii^stine, thougli 
the latter presents ^ better ahsorbihg aurface ; we may eon- > 
elude, that^tbis poison acts on tlie brain through the medium 
of the nerves, wjthbvLt being absorbed into the circulation* 

Experiment with the Juke of the Leavps of Acomit* 

' ' ' ' ^ ' 

An ounce of thisjuice.wai injeeted into the rec- Effects tsf 

tutn of a cat. ' Three m.intites afterward he voided what ap- juice of 
peared to ,be nearly the whole of the injection ; he then 
stood for some afinntes perfectly motkmleas^ with his legs 
drawn together ; ab the end of tiine minuted, from the time 
uf the injection, he retched and vomited; then attempted 
to walk^ but ftdtered and fell at eveiy step, as if. from gid- 
diness. At the end of th^een m>ilp^» he lay oit one 4de 
insensible, niotipnl«|8^, except some flight convulsive mo- 
tioQs of the limbs. became slow and lu- 

boured ; and atfotty-sey^ lidautea from the time of the 
injection, lie was appamittly ^ad. . One minute and a half 
afterward, the hiart, waa foubd contracting regularly one 
hundred times in a mintutf. . . 

It appears ftom this «sfpedmentr that the jmee of aco- i-i ? 
nite, when injected intoj^e intestipe, .occasiotm death,. by 
destroying ibeiiinctipa% cf hraip. the analogy 

of other poisons, it is repd^d probable, it^taon th^ 
brain through the medium of die nerveo, #Uhoat being ab- 
sorbed ihto the ciivulatibh; This opinion is i^firmed by 
the foUewing cirlrtimstahce ; if a small quantj^|bf the leaf Effciis 
of aconite is chewed, it occasions- a remi^rkable sense of 

numbness 
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ctii>mbne3'» of the lips and gums* which does itio^9ub9i(k: for 
two or three hours. . 

t Ex^crmentivQilhti^^^^su^ ofTohaccQ^ 

F-n 't* of to- F,xp% 6. Four otitieeftofihfhlbn of Kbihacco were mjecf^d 
Vx]^r!;roent3. rectum' df a dog/* Four ihiutites afterward he 

retched, but did not vomit became faint, and lay 

iifOtionku on enanside ; at the end of nine minutes from the 
time of the kijoc$ldon, ihr heart could not be feh; ; be gasped 
for breath aA^long iatervals : and *2ri another minute there 
was no appearance whatever of life* t Immediately laid 
open the cavities of the thoma and abdomen. The bean 
was much distended, and had entirely ceased to contract ; 
there was no peristukic motion of the intestines. 

Experiment ^ g. An ounce of very strong infusion of tobacco wai 

injected into the reotum of a cat. Sympitoms were pm** 
duced similar to these, which occurred in the last experi- 
ment, and the animal died at the end of seven minutes from 
the time of the itijec^n. Oo opening the thorax immedi- 
ately after death, the heart was found extremely distended, 
and to ^ve entirely ceased acting, with the e!X!ception of ^ 
slight tremuSons motion cf the ai^ncles. ^ 

Exp 10. Three ounces of infusion of tobacco were ni- 

jeeted into the rSetum of 0 dog. He was affected with 
symptoms similar to those tn the former experiments, and 
diyd at the end of tetit|linutes. ' On opening tlie thorax im- 
mediately after death, 1 found the heart much distended, 
and to have entirely ceased contracting. 

Exp. II. Expn 11. Three ounces of iirfttSiott of tolbacco were in- 

jected into the rectfiui ofadiig*^ Imidckiiately there took 
place treinnlops coivtractiofls of ihS voluntary mn&cles. 
Five minutes afterward the injection was repeided in the 
aarnequanuty. The dog then wa^ sick, and threw up somt 
4 iftbeinfa$ioci, With other matter, from thb stomach; he 
became faint, and died ten mhtbirs after ihe second irijcc- 
tioQ. Imbiediately^afler respirattSo liad leased, I opened 
the thoriXif and ^ found the hettti< extremely distended, and 
without any evident isoiitratetloii,'ehcept of the appendix of 
the right dMcle^ wMch every now and thed contracted in a 
alight degree. < K dWided the perkardiuih oh the right side. 

In 
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In coDs^quonce oi* the extreme distension 4:>f the health ‘thi« 
could not be done without Irritunug the fibres witH the 
point of the scalpel. Immediately both auricles and ven- 
tricles began to contract a^lfi^WisiderabTe' force, so as to re- 
; store the circulatioo; pr<^uced, 

and the. circulation was for more than half an hour, 

beyond which time {he exp^^i^ent .was not continued. 

We may conclude fro^n these expcrimetits, that the effect It destroys ihe 
the infusion of tobacco, whe^ ifijec^ted intq,*|^e intestine of 
living animal, is to destroy .the action of wi heart, stqp- 
i ping the circulation and producing syncope; It appeared to 
me, that the actioo of the heart ceased, even before the aui- 
malhad ceased to respire; andxhis was confirmed by ano- 
ther experiment, jn which', in a dog killed by the infusion 
of toliocco, I fbtiUd the cavities of. {he left side of the heart 
to contain scaxlet blood, while in those of t^e right side the 
blood was dark coloured. This poison therefore difiers ma- 
terially from alcohol, the essential oil of alnoonds, and the 
juice of lu^onite, which have nodirect influence on the action 
4of the heaft.. > The infusion of tobacco Tenders the heart in- 
sensible to the stimidus of the blood, but ih does not altoge* 
tlicr destroy the power of muscular contr^etaon^-sioce the 
heart resumed its, action in one instance on the division of 
. the pericardium ; uud 1 have found) that the voluntary mus- 
cles of an animal killed by this poison are «s readily stimu- 
lated to contract by the influence of the Voltaic battery,, as 
if it had been killed in any otlter manner. At the same^nd^iioof 
time, however, that the iufiitsion of tobacco destroys the ac- 
tion of the heart, it appears to destroy also the functions of 
the brain, since lUiese did not retttrir in the laat experiment; 

, although thecircttlatioii 4i;jfa»A^|tored| and kept up by artifi- 
cid respiration. ^ v' ' 

Since there is no direct oomnmqicafioif between the intes- Us abiorpiina 
tiual caual and thq heart, Jt was first induced to soppOse, 
that the latter becomes afiecl^d in donseqitencaof the infix- 
sion being coiiyeyed into bipod jhy. ^sorptiofi. Soitie 
circumstances in the fpftpwing ^eappri meat have !aif»ce led 
me to doubt, whether this iajthe ctisfe * . i . * 

Evp. 12. , ia*a dog, whose head -was reaaof^:?! kept up Exp* u. 
the circulation.jby jneansof aftificial 

ner 



Action OF TBOETASIH POISOUB. 

tier already described in the account of some eE{)erimentfi, 
which 1 lately communibab d to this Society. I then in- 
jected into the stomach and intestines nine ounces of iofo- 
” sion of tobacco. At the time V the inject'ron, the body of 

the animal lay perfectly qtft^ ohtt motionless on the table; 
the heart octed regularly onC^ hundred tiroes in a minute* 
Ten tmitutes afterward the pii^me to one bundreri and 
forty in a minote; the peristaltic motion of the intestinea 
^as much itu^ased, and the voluntary muscles in every 
part of the bqdy. wcre thrown into repeated and violent spas- 
modic action. The joint*^ of the extremities were alter- 
nately beat and extended ; the muscles of the spine, alido- 
men, and tail alternately relaxed and contracted, so as to 
turn the wh^l^^ animal from one side to the other* I have 
observed, in other instances, spasmodic actions of the mus* 
clea, where the circulation was leapt up bjr Artificial respira- 
tion, after the removal of the head ; but not at all to be 
compared, either in strength or frequency, with those, 
which took place on this oo^ision. I made pressure on tb^ 
abdominal aorta for more Ih^n a minute, so as to obstruct 
the circnlatiori of the blood in the lower extremities ; but 
• the muscular contractions were not lessened ih eonsequcince* 

Half an hour after the injection of the infusion, the artiBcial 
Respiration was drscdirtinucd. The heart continued to act, 
circulating dark coloured bjood ; the muscular contractions 
eoiilinuOd, but gradually diminish ed in strength aiSd fre- 
' quency. I tied a ligatnire round the vassels at the base of 
the heart, so as to stop the\circulfltibn, nevertheless the 
muscnkiT contractidUs still cosol-iuuedj though less frequent 
and forcih’i.* than before, and St^e mitiutes elapsed before 
they entirely oeas^id. . . " . 

In thlr; .‘Kpt^riment, the dis|)osition td contraction in thi^ 
muacles was very much increased^ instead of being dimi- 
nished, as in those just telaled. If the infusion of tobacco 
tnfinenccs the heart from being, absorbed into the blood, 
and tl) us coming into atlual contact with its fibres, there is 
no evident reason, why the removal of the brain, and -the em- 
ployment of artificial respiratit>n, should occasion so mate- 
tial a diffe^febre iri its etTecls. If the eontmetions of the vo- 
dhti^try muscles had depended on thO tnl^rsiob circulating 

with 
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ivith "tli^’^ftocl, it is reenable trt sttpiM>6e,1:bal tii'e-pl'es- 
sore on the aorta "tvou Id have occasioned some dirainutksa of 
ti)en», and that the trbfitructiofi of the circulaftion 

VouM have cauK^d ^ 

^Froro these tnddeed* off the whole, Appcnfs to act 

te believe, that th^ iiifiidW^tijbti^/%^^ ti»to 

the intestines, infltrtfocei tf&^eajrt medmm of 

the nervous \jysteifrt IJUt i fft^e^irdifc to devm any 

ife^ljeviDaenl, b3f^;wlileh 4h^7li^th W this opinion 

-diiffht 'be ptii 'df dWbtV ^ ■ I 

It appeiii'a Wmatkatite, lljal the btdii affecting it 
alth'ougJv rfot “htfcessary ' ^ the actiSs^Ir’fl&e iieallrt, should 
while iihdhr the influence of 4he ini^jsibij 6f tobacco, be ca- 
pable 'of inAaenelng thi’swgan so as to stop its petionj but 
this is arialbgto W wfiat We see occW in consequence of vio- 
lent' ematibns of the tnlWd. Those states, of nervous 
system, which ucidtiSpBhjt the passions of joy, fear, or anger, 
when exiting Tn S h^odemte d^gt^, rendc^pfhe heart more 
seiiciible tS' the s€drolu8 of thC blood; aWd’ increase the fre- 
quency of iti^oidtvactioiis ; while, when" the ‘ same? passions 
exist in degree, the heart is rende^ altogether in- 

scnmble to the stimulus of tfie blold, and syncope endues. 

JSxptriments whh' the Empi/ifiiimsHc 0il T^bacto''^, 

Exp, 13.. Less than BjJrop of ttib oil was applied to the EfFecuofem- 

ton<Tue of a vouuW cat. 'festautlj' violent cc^vulsimiB took pyreumatic ou 
o ^ . P r ' i , 1 . V i tobacco, 

place in all the tiauscJe^jsnd the r^piratttma became very gxp; IJ. 

ireqaent. In mlffutla after Mut ap^idtlioh, she, jay on 
one side ihseuSiW, ®1’S^ apasmbdic actions of the 
muscles; At the f nd Be retched, but 
did not vomit. In a quWftef of an hour,, she appeared to be 
recoverhig; 1 ?epehted jit ii{>pU^ion of the pmspn, aid . 

she was again seized yti|fYialent*cbii^o^ 4nd be^sWie 

inseni^le, breathing aVloii^'l^te^ ftiiupt^s 

from the secottd appfic^e^*Ves|a^oa 

and sire was ' ’^.opening tlfe Slio^k, 1 

, -'T* - ■ ‘ |f^’r " v**. ''‘*".'■'4 ■'* • < 

. *,I was famhM wahtbaeajprto^*»c.%^ W. 

Brande. It di#- > 

filiation in a h?at above df boiling SfStery, fluid 

comet over, oh the'swrfsce of which is »>th1a unctnout lubtiiince. ' 

Voi. XXX.— Dec. tail. ' % ■ found 
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found the heart acting with regularity and strength, circu- 
lating dark-coloured blood. J introduced a tube into the 
trachea, and produced artilicial respiration; the contrac- 
tions of the heart became augmented in force an<l frequency, 
stnd there was no evident dimmuiion in six or seven minutes, 
durit¥g which* the artlddal respiri^iGn was continued. 

On di'ssectioji, nothing rematkable was found in the ap- 
. pe§irance of the tongue or brain. 

A.cTi!:d Hkft the symptotj^s and mode of death, in this experiment, 

«8^rr.nai oil of did not es^'ntialjy' differ from those produced by the essen- 
tial oil of almonds, i was ^u^|H•i«ed to find the effects of 
the empyreumatic bi.1 sovfentirely different, fi;,om those of the 
infusion of tobacco, Supposing that this difference might 
arise from the poisoif being mo concentrated in the oil 
than in the infusion, I made the following experiments. 

14. A drop of the oil of tobacco .was suspended in 
.an oin>c<' and a half of uaU*r by means of mucilage of gum*, 
arable, and the whole was injected into the rectum ol‘ a dog, 
flu two minutes afterward he became faint, retched, but did 
not vomit. He appeared to be recovering horn this state, 
and in twenty-five minutes after tlic first injec^n, it was re- 
;pea^d in the same quantity* He was . then seized with 
symptoms similar to those iu the last experiment, and ia 
two minutes and Wbalf be was apparently dead.. 

Two minutes after iipparent death, o^i the thorax being 
opened into, the heart was found acting r^ularly on^ bun- 
dled times in a minutei and it continued acting for several 
minutes. , - 

Exp. 1 5. A drop of the qmpyfiapuiatic oil of tobacco w iih 
an ounce of ter was. itij)^'tcd; jijQjtoA the rectum, of a cat* 
The symptoms produ^, were hi essential circumstances si- 
milar to those, wliicb ^curiTed in the last experiment. The 
.'uvimftl^as apparently dead in five minutes after the injec- 
tion, and the heart contpiucd to contract for several minutes 
affertyiir^. ■ , . - 

"We" cSiy ifoucludt’ frefe th^s^ ipiperimefits, that th^ em- 
jjyrAiftna^c otfof tobacco," wht^tfie^p applied to the tongue, or 
doto ndt stop the action of the 
hfeitt imd iWifee^^yneppe, Hite theinfusiidft of tobacco; but 
that it occasions death by destroying the functions of the 

^ brain 
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brain* without directly acting on tlfcie circulation. Jo other 
words,^ its eftVcts Ore similar to those ot alcohoh the oi 
aconite, and essenttal^l ^JT almonds. 

fTohc e<m^^j^l^inQur next^ ^ v 


3d7 


' ; Xa; • ' 

Ahafysis of a Chinese Corig-gong: iyJlf^KLAPROti^H*. 

-A-MONG sonorous insttnmeiits 'the composition of cop- Synorousnesi 
per with tin gives the loudest sound. Bells^ we ka6w, are meial. 
composed of this alloy. The celebrated bell of Pekin» the 
largest in the World, which is twenty feet in diaintiiter, and 
sixteen inches thick, is no doubt cast of it," - , 

The’Chinese frequently use another kind of bells too. The, Chiness 
which are not caat, but baminered out. , TiiCse iDStruinents,.^^”^* 
called are not shaped like a comnion bell, but like a 

shield with the edge turned op:' and give On astonishing 
sonnd when strhek. Barrow, in his voyage to China, says 
of these ins||minents ; that they ate like fbt pots, or tather 
potlids; th^ they are struck with a stick wrapped round 
with leather ; and that they are supposed to be formed of 
Oopper, tin, and bismuth, 

The thickness of thisalloy is about that of the hack of a AnaI>si$of it 
knife ; its colour is a bronze yellow ; and its spec, grav. 8*8 15. 

A hundred and fifty grains were heated with nitric acid ; 
and 42 grs of oxide of tin separated; answering to^8 grs of 
nSetallic tin. 

Into the filmred li^or ..sulpteric acid was poured, and 
the mixture was evaporated to dryness. The residuum being 
dissolved in water, iron precipitated from it 1 17 grsof copper. 

Tlie gong therefore is composed of Copper • - . • 78 Its rompo:i- 


Tin- 


23 


^ 100 . 

The property of emitting (E sound that can be haind so far Cause of it;: 
depends ou the mutnaf penetiis^tion pf tbe metaU|^. and the l^ud sttunil. 
greater density^ of the alloy, which is .fiirtb^r increased by 
hammering. Perhapa too the fori^ of the*^te)^ument con* ■* 
tributes to this. 

t Ann deChiin,vol LXXV,. p. ' 
t Tshoung^ in the Chinese language, f if a bsih 
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67 
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63 
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65 

51 
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62 

48 
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62 

49 
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u 
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68 

51 

57-0 

— 
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73 

53 
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-33 



16‘ 

s 
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7^ 

55 
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71 

47 
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• 

18 
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— 
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6.5 

49 
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3Q*005 
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55 
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65 

56 
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29-46 
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64 

50 
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29'50 

29.-48 

29^490 

60 

49 

54*5 
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29-35 

29-415 

37 

42 

49-5 

-20 
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S 

;35,’3ii 

28*63 

29^^00 

5t? 1 

38 

45*5 

— 

•18 

C 
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28-60 , 

23725 

54 

41 

47*5 
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28'84 

28*81 

28*825 

56 

■ 43 

49*5 

— 
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Var. 
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28-80 

28*820 

56 . 

41 
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•15 

•41' j 


29 

S ^V 

29-05 

29-00 

‘29-025 

55 

43 

45^0 i 

•02 
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99-55 

29-00 

29-273 
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43 

50*5 1 
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59 

48 
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62 

57 
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s w 

29-58 

29-50 
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62 
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•34 
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29*650 
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53*0 
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29*390 

60 

42 

51*0 
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s w 

29-89 

29-83 

29-860 

56 

43 

49*5 

— 
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29-83' 
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29-675 

53 

' 45 

'49*0 
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28-65 

29*614 

1. • 
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N. B. llic oba<Tvati«‘T^s itk ieach Hue of the Table apply to a period of tv'e-iUy 
four hours, hcjriwning at t) A. M. on' the day indicated iu the ftrst column. A daah 
denotes, that the iTsnlt is included in the next following obaiTialiom 

NOTES. 


















WETBOROtOGICAL JdUBVAt* ’ 30^ 


_ . NOTES. ‘ . 

“ "J' 

Ti nth Moniht,' 1^. Wtevonmg. 13 . MulIi wind, 14 . A showu* lltfure 

niiir a. in. at whicU time. oCCltrrrdtlie mate, uf tcniip- 15 Mitcb dew on tlj*.* grass : 
srrnie day :. twilight mll!cy> cJhvcf^iigVlreakH of n d. ^ 1(J a m. ^}tlelld^^vv: a 
nuf.t aa the liveF; dw; sniofee t)/.U)e and semnds unusviyily 

strong from thence: BOine ihtn^sr ctouds u^pear^ and passed to i;. ' I7. Cumulus 
clouds euriuouiited f^j^ve. 18 A my wet mist "a. in, 

wind N.W, : at two p. in. clkmdy; very moist air, the dev: point (or Icnipt’ratnre at 
which Sl^ body colder than the Uir coui&ttHes WAie'li* frtnn it) being 03^': about - unsi t, 
at temp. 63**, I found dewjust beginning to be^im^itedon the grass : Si rann d b ird 
about dve^iext uiumingt ’ 1^. at«4. Mhdy,suiali 4 ^i^: p. in clear^: t,vcniug, cim vny 
derated, and long coloured ml y a gfratufK Wttii^g.' ijo. Misty :* then oveicasi ; the 
wind, wirich had been veering; by : abundance of eommej. A 4uicken4rea 
{sorbus aucupariu) exhibits a new set of leans and blossoms along with the ripe berries: 
SJJ . Gray muraing, with little, dew and a .‘Strongbirexe. 22.'* a. in. Dew scarce percept 
tible : wind vcci*s to S., a breeze: p. m. very cloudy, with showf^rs : -inuch v\i»(] at 
night. 24. At uilA day adiizxiing rain, (kitiifg*wiiich the vane tunu d to 1 C 2 h. 
Clear, fine day : wind wered to S. : at hiinset nimbi and tirtoshati .in S. \V. : heavy 
shower by eleven p. ni. 26. Showery: a fineH’aiubuw at ten a. in. 27. a in. Nthbi 
in difioi'cut quarters, mixed with cumulus and cirTVStnitus^ betn ath large pUi an kc 
clouds. 2H/ a. in. Clear, much dew, forming »> midst various clouds : vane at 
N. K ; p m, afebnwerin thfeS.^ diiriUgiArhich appeaml^fdraahortihuti, .inumwous 
flight of swullov's: they bad been iaiixt obsem’d on the isth: the wind ivturncdby 
S. to N. ^V. with much cloud and rain. 30. &• the rain intermitting, 

the highest and most cou^idemble mass of clou^ Was iaovnig fiom W* an intermedi- 
ate portion S., and the wind below fresb at £. : in this «tate of things sounds 
came very /ffcly from the w'estward^ and by ehfveu tbe wtiid was S. W.: at three 
p. m. distinct nimbi and a bright bow : showery at night, with a luiiur halo. 3 1 . a. in. 
Clear: the si.ii and niuoa appeared red on the borizoii; at night, tlic wind being S. 
sounds came loud from the W. . 

Ij'levenfhJUoidL i- a. lu. Much cloud: wind fresh at S. W. 3 . As yesterday : 
stormy at night 3 . A rainbow at eight a. in. 4. a. m. to wmdwnrd . at snn- 
set, the dense clouds an the E. finely colovfed ^ rUinbow : wind W. 5. a. ni.^Slonuy ; 
p. m. wet. 6 . Cloudy, showery : evening, abundauceof lirruttratui , a wet night. 



RESULTS., 


Barometer: highest ohstu-yation 30'2l incliea; lowest 28-65 inches* range 1 56 inches. 
, l^aaof tbe period 29 : 6 1 4 inches. 

Tbermometei' : highest obs^vatiim yd** ; low(»t3B^} range 
Mean of the period 54*56'’. 

Evaporation 8*4^ inches* 'Earn 3 05 itiches. ’ 

Wind with little exception S. \V. and S, The fore pai*t nf tlie period changeable ; the 
Utter wet, without Jfte usual iuteiveuiDg frosty nights. 

: L HOWAKD. 

P|;AJ5T0W) 04, 26, 1? II. 



SIO,. • AHAijrsM 

• \ ^IV. •■ '' ' “ 

' - ‘ •'" ' ' ’ ' ' • ' ^ ‘ 

. C/wilw^/ j^amimtim. ^ Ump’, of ike Xan^ 

^h(fftk0i0^hastili&^ (md\if:ikere^mu$ Cement emiiioijed h^'\ 
ike Sdtiagei qfpNei^,JfIo^tintl' fy} fix the^ Stone of their 
Jfh^cket^ : hy U^ p 

Yellow gum HThE . foUowirig rfn^Hrktim, the twd of ihe.»atithc>rrbwa, 
[rjr tt^dtbe tree tbftt whjcJbfM*** ba« bt>€’n so 

obtigiMg as to commtiibicate to me,* .wM form e very suitable 
• introduction to.the exfierui^nts I shall relate, and enlmuce 
tlifcir -value. . . 

The tree. i*‘ The I^Bin in,, question/' says Mr. Peron, “ exudes natu- 
rally fieow the bath of a t|ee peculiar to I^ew HoHatud, and 
of which Dr. Slpitb4^as,made.a genus, tipder the name , 
of xanthorrkitn ke^ilis l intending to express in one 
term the colour of the resin of this strange tree, and in the 
other the u«e, wbjeh the natives inake of its slioots (or their 
spears, . ‘ ' 

(K name It TOUBi be i^hscrved liowever, that Dr. Smith’s generic 

b^aiabir'*^* name isnotAStvictly accurate ; as the resin is very frequently 
browni, red like dragon ^ hloodi green, i^c. Hence the 
differetit names, of yellow, red,, green, &c>; gum plant, or 
. gum tree, given alaiost indiscriminately to the xanthorriima 
by the English at PortJacksoUf Whether these varieties 
of colour ind^catt:, so nuujy specif, or varieties, of thti tree 
that produces thetn ; or.depepd on the. age or other 
cirdomstauceS of the individuat, tree ; baa not yet be^u 
a8Qertamcd,_/^ . 'r ^ 

Prokihiy sere- Hithert^^^nists h«ve adt^iittcd pidy.one species of 
rai species, xanthprvhoea,, the hastiUi^ just.mautioned ; bi|t as trees of 
this kipd, are, fcmndthjpqughont;the various parts of New. 
Bollai^ a^a extent of countiy, equal -AoJ all Europe,, k ts 
very probable, ,tbftaeH^ral «pf<:ieaw ; 

Phillip’s de- “Governor Pbitlip, in bisWoyage to Botany Bay, 
figure p* 6p, and h«a ^p^eiiiaii jKromplete descrip- 

indiffcrcht. tioin of .^ic x^ntborrhoea ; and whteb#^ though not. 

very tis aufficteat to afford an idea of this 

4 ^ extifpf^iparydiree, ' ' 

, a ^nix,4^Qj[iii]ii, vc>hX*XXVb'$ > , 

■ “ ; ■ ' “ It 
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“ It is particularly abundant at Geog^rapher’s bay* Leu- its soil, 
win’s Land, and in the environs of' Botany Bay ; an4^- 
pears to preiov . ^andy and barren soil. The shoots, ‘wifteb gro%.th > 
the savages Use for tlieiir spewsrs; extend to the length of three, 
four, or ereti five yard$; attd* lire nearlj^rof'^flie same size, 
which is scarcely equal .tS that of the thumb, fhroUgbdut 
their whole length. "" 

£uch of these' shoots ferminutei ill' a kind of s]f>Ute, or Piodacrs 
ear, of a larger Syfe, and fi*om fifteen to'tweh^y four niches 
long ; from the iiirfhoe of whi'ch 'eKudca;a" kind of viscous 
liquid, of a pleasant sacharine taste, and a atfong aromatic 
smell. The savages are very fond of it : and I found it, on ,, 
tasting it, to be as I have described. To procure the^ tops 
of the >;arithorrhoea, the natives have recourse to theh clubs 
which 'they throw with such atrength und skill,'' 
that they are sure to cut oil* the ear at wbuf length they 
please at the first stroke. . . ^ 

The resin flows haturiilly from the trupk of the tree, xhe re^iu. 
making its way through the bark. The poriiou of the sttmi, 
that is buried in the sand, appears to ^riii^h the greater 
part ; at least large' precee are found in the 6k,nd, apparently 
still adhering to the bark. Some.' of these pieces arc re- 
markable for the perfect regularity of their spherical 
form. . 

The English employ this resiri against' dysenteiy^, for its use;, 
which they esteem it an excellent medicine. The savages 
use it for many domestic purposes, and particularly for ce- 
menting the points of their spears to the shaft. With tins, 
substance too they prepare the celebrated ins^umeut, thil 
serves to discharge their spears ; also their fishing iin pie- - 
ments, their stone hatchets, Sec. Tliey likewise employ it ' 
to unite the lips; of wounds, hoWever large or dangerous > 
tliey may be ; and I have s^eh 'some heoti^ in this way by ‘ 
the first inteationj> th^ have appeared to ifie'truly'extraor** 
dinary. ^ " 

“ The wood of the xanthorrhma, when burned, emits a The wond fra- 
smeVl '^vhicli is very pkasant, at little distance from the 
fire, but seemed to me too powerful * if inhaled "nearer. ‘ J 
Such indeed is the odoriferous strength of tbisVirood, that”"' 
you may sometimes discover a party of savagt's^ore than a 

^ quarter 
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Action ct 
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Action of 
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The tinctft-e 
yafily precipi- 
by water. 


AXAtrm OP Tflt: tptjigw cum, 

quarter of ^ Teague [liaiff 'almile] distant merely by the Bmell 
it in burning. 

Ufartio-MoDcan^ fr>rm€r1y agent of ibe French go- 
verirment to Hyder Ab Khao> told me, on seeing a piece 
of the xmitbnrrhafa, and 'Omening tp , il, that it very much" 
resembled tlv' cielebrated eaiglo wbwl, which fetches such m 
high }>ricc in ^luha, and the cnpntry of which is hitherto 
unknown to ^Europeans*" ' Mr. Miiirtin-Moncan considered 
itas by no means impossible, that the,,M{Jlays, wlip in fact 
have long had a commeicial iutercouriiWitli New Holland, 
visit -its coast to procarc the wood of- the xatllborrhoea, 
which he bttiiercs to ho the eagle wood itself.** 

Tlie re?.iii of the xanthorrhopa is friable and easily' sepa- 
rates intp scales before the nail. Its fracture is shining and 
compact. It has a yellow colour*, aiul a Very pleasant bal- 
samic Binell, fcseniblmg that, of poplar buds. When 
rubbed in a mortar, it drifts, and adlieres to it strono-ly. It 
is rendered very perceptibly electric by friction. Ihe paper 
onwhicli it has been put when powoered retains enough of 
it to acquire a yellow colour, ahich cannot be re- 
moved. 

• Exposed lo ft gentle heat, it s*veils up, gives out a 

considerable portion of aqueous vapour, diminishes in bulk, 
and acquires a brownish* red colour inclining to purple. 
Placed on burning cou'b, it rises in den>e fumes, very pun- 
gent, and so strongly urpmatic as to be rlLiigrtcablc ; and 
sqon after it flamesi shells 'up coasitieruhly, and leaves a 
very bulk^ and very light coally miduuni. 
tAs this substance dpes not. mix with w.at^r, and iin parts to 
.it no colpuS** acting la this re!*^>cct as a resin, I emploj’cd 
, for, analysing it alcohol af 40 * |sp. grav. G‘ 817 ], wliicli dis- 
solved it with the greatest fucriity, and whheut fhe assistance 
of lu^t, 3 ^JothIng wp left undlssnlved But 0 07 of an in- 
fiipid; grntuous sob»^<‘e> Vesembiing a gum, and particu- 
laily that which is called in' the shop/gurn of Phpsora, for 
it is ueitlier soluble wpr ditFusiUle in watisr,' it is only sofica- 
^d and swelled up by the thlsiEuid wheh boiling. 

^ The alcoholic sol udon wlien liltrred has a reddish colour, 
limpidity and pleusunt smeil. It 
may ie kegt several moqths without undergoing any alterur 
T' lioij. 
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tion. Water rrr.fkrs it turbid, and^occasintis a precipitate, 
but a portion of the rp?iii remains suspended, ’wi thou t 
separable either by heat or, standing; so that the 
reseuibles a solution of ixutii^refiin. If however it be heated 
ion" enouji;]! to evaporate, the alcohob about three 
fourths of the liquid, alrapst all the resin is deposited on the . 
bottom and sides of the vettseli and the portion more mi- 
nutely divided unites on coolinj; Into little tufts of a leuion 
colour. The im^tprejn this s^ate has a more pleasant and 
delicate smell than th£l resin lUelf, and some compare it to 
that of storax, 

The water separated from the resin vvas still turbid, or a Benzoic ac»d 
little coloured, and reddened ve&etable blues, lii order to 

, ... . , f I t . 1 watw. 

fix the acid it contained, 1 liad recourse to the process, 
which I employed with success tn my analysis of the suh- 
etance found in the grotto of Arc, and of castor, to obtain 
from it the benzoic acid: I added -a lew drops <»f caustic 
[jota'.l!i, and 1 evaporated to dryness. The residiuim, which 
resembled a kind of brown red extract, was distilled with a 
little sulphuric acid 'diluted with.water^ and toward the end 
of the process I obtained a few small ciystals, which bad the 
characteristics of benzpic acid. 

These small crystals I diffused in the acid and aromatic 
water in the receiver, and supersaturated the mixture with 
lime quoncheti. in the air. After evaporating to drynesi,, I 
poured on tlie residuum a small quantity of cold water, to 
take up the benzoate of lime,* and separajbe it from the 
sulphate and carbonate pf tblsbase, wbieH'were mingled with 
it. Into the filtered and concentrated liquor I poured mu- 
, riatie acid, which produced in it a alight precipitate of ben- 
zoic acid in the form of spiall granular crystals. 

But I found, that the most simple and ready mode 
distiiigiiisblng the presence of Uds acid in theyellgw res^in of obuiuuig 
•as^ to expe^e this substance to a beat suiRineiit to keep it 
fusion. I introduced the powder^ min into a very dry 
ssel, which 1 Vlaocii on a s^nd-beat ; an4 as soon as the 
was melted aqueous i^pqpvs first and stion after 
fumes, which condensed on the sid^v. in small shining 
exhibiting all the characteristics of benzoic acid. • 

5 the acid is expcMod, the resin first swells up: after. 

which 
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vth>ch it collapses. ati4 ^liminishos in bulk. In thia slate it" 
fJeep ferown whirl* appeals purplish when 

between the e^e anti the lipjlit. ‘ 

Tbealcobolic sohitionalsd 'yields a fevt* crystals of benroie: 
acid by distillation to dfyneisi^^'*’ not so t^sily. The 

,idcoliol distillfd from it rKlden* ikniiis^^aperj-whii-h shows, 
that it probably carrii^s otV a pt^rtion of the same&cid« 

Tji'.* .'o-irt dis-^ I iiaUoduced 30 grains of the yellow resin into a retort 
with four ounces of distilled water, fitted toil a receiver, 
and distilled cm a ^a^d^htllt. 'rhdr wotOr;' thM passed into 
TifMrdahot , the ruopiver, was turbidi on account of the suspension of a 
ay d fr-j grant ^^ertuin quantity of essenltai oil, several drops of which col- 
lecteil on the surface. The water thus mixed with oil had 
an extremely pleasant smell . The extremity of the beak of 
the retort was ftoiled with, this oil, which had an acrid and 
bnrnin" taste uearly like that of the^oil of cloves. Wheri 
the matter remaining tn the retort w'as dry, white fumes 
Arosf^, that condensed iti the head of the retort in small 
and very white crystal, which powerfully reddened litmui 
paper, and h^d the strong and pleusunit smell of benzoic 
acid. 

1 f>»i The essential oil the yellow resin inay be obtained also 

t !/*ute distilling the alcoholic solution : the alcohol, that passes 
i'ver into tile receiver, being insensibly impregnated with it ; 
so that the evaporation of tins liquid by a gentle heal is suf- 
ficient to procure this acrid and pleasant sul>sitance. 
thf- re.9Tn Caustic uikalis, or iime^ placed in contact with the yellow 
t* *r r a deep; yellow colour, without 

the assistance >of heat y and dissolve the tfesin fcort>pletely, 
rf they be employed in sufficient quantity. The solution 
froths when shaken, like tliat of 6oa|>, nOd leta fall a yel- , 
lo^vi^i white precipitate o^n^the addition of an itcid;^ 

I hud hoped, that thi^ aol vent 'action of the alkalis would^ 
iri;i nor ob- furnish me with no 'ea$y^ mode of sepatfs^ng the benzoic 
ihis.^ ^ acid froin tl>e several trials -oon^hced'^^e of th 

^ ^ ' impossibility of succeediiig. It appears, ^at this acid fal; 
dnivn at.the same time the'^resin, thr%noment anoth.^ 
acid isaddedlo the ' * ' ' 

The rc .a Thirty grains. of tlie yidlow resin in powder hieing heail 
ill a retort ivitb six trm^ l^e weight of nitric acid, a cof* 

dcn« 
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8|:pLle evolution of nitrous gas was profluced, atul the 

sin was completely .dissolved,* .The liquor remaining inj|ie 

retort de[/08ited hy cooling it crystalline substance; 

both tlie mother-water. and tfho' crystals were of a <leop yel- * 

low colour, a very bitter taste, a|^ a smell of almonds* 

A portion of the motlien-wa^er bang saturated with potash, 
it did* not emit any scuaibler ommoniacal smell; but being 
mixed with a faelutiou of sulphate pf ita% and supersaturated 
with concentrated biflpburic acid, it let Ml in* the course of 
the night a considerably quantity-of Prussian blue. Ano- 
ther portion of the same mothci^water yielded on evapora- 
tion tliin crystals several lines sqtiare, which might be known 
for oxalic acid. > Their solution precipitated iime-walef, and 
the calcareous salts 

From the experiments I have related it appears, that the Conclusion... 
yellow substance, which flows from the xauthorrheea, is com- . 
posed of a large portion pf refun, combiried with a few hun- 
dredths of a kind of spongy gun)» insolohle in water, of ben- 
zoic acid^ and of a very acrid, yellowish volatile oil, very 
pleasant to the smell. 

The yellowish substance of the xantborrhoea then cannot his propdrT;* 
be considered as a resin, properly so called; since it iliffers 
from resins in containing benzoic acid, td which it is in- 
debted Sit least in some measure for its pleasant smell ; and 
pa this account it seems to belong rathet to the balsams, 
than to the resins. 

A\"hat struck me most in the examination nf this yellow Resembles, 
substance is its resemblance to that matter, which the bees 
employ for stopping cracks in their hives, arid to which the 
, tame of propolis, has been given. , ^ 

Xhis resinous*. odoriferove matter, v/hen separated from 
\e wax, by which its properties are concealed, exhibits the 
<practers of the yellow substance ; and, if subjected to the 
prpces^s,-cQmpbj:ta its,elf in the same manner, 
is dbnsidiPd by naturalists asf ascertaim^' almost to a The re^inon 
dioiSstration® ^thti resinous, matter, which covers the 
hi^ of poplar trees, and preserves. them from moisture, is 
thtwbich the bee.s so carefully coHect, to form their propo- 
liS'^The smell of this matter, which is precisely the same • 
witljiatof the propolis, strongly supports tlik opinion. 

* The 
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The smell of the jtellow substance too is similar to that of 
the, poplar buds : if raniiOt henco infer it& perfect 

with propolis, it is at least certain, that the differ- 
ence between them i»tcQ to admit, the supposition, 
that bees dould not em|d^y the yellow substance for, the 
same purpose. Tiiia conjeetare, however, mi^hl easily be 
verified in couhtriea where the tree that produces it so 
abundantly grows* 

A rement of The rcsiit I have just analysed euiersiutothe couipositiou 

SSewiS*ihiB ® cement, which the natives of New Holland employ for 

fixing tlie stone of theit hatchets to the handlfe, and for se- 
curing the points of their spears. This cement is capable 
of acquiring suchhardness, that the hardest substances can- 
^,not separate it, or even loosen the stone fustened by ii. Its 
colour is a deep brown ; and on rubbing it emits a fragrant 
smell, which does not differ tVom that of the yellow resin, 
'niw cetftem I satisfied myseff irf the complete identity of this c<»nrent 
analjfwd. yellow resin by examining a silfficient quantliy of 

it, taken ff«in a hatchet brdu^ht home by Mr. Heron, and 
which her majesty, the empress Josephine, deigned to ac- 
cept from that oavi'gator, as a valuable proof of the indus- 
try of the natives cffNuyts's Land. ^ 

A hundred parts of the brown p<iwder furnished by the 
cement were digested in alcohol at 40** [sp. gr* 0’8 1 7]* Two 
portions of this liquid added in succession were sufficient to 
take up all the restp, that the cement contained. What re- 
mained after the actk>D of the alcohol was nothing but a 
blackish gray powdcff witboui smell or ta^te. The weight 
of this residiuom was 51 parts, so that the alcohol had taket 
up 4<1. ; ^ . 

The alcoholic solution h^d a deep Ted Tiolour, and wf 
exactly similar to that obtained by mlusetatitig in the saiP 
cncnstrniMu the yellow resni»' after it had bei6n melted ai 
turned brown by beat.. Oh evaporation ^^jleided a 4 
resin, which had alfthe characters W^tlie min of the xl^- 
th'Orrbfra. 

Ou the parts uot’dissolved by ibenlcohal I botleio 
dryness a small quantity of nitric acidi w'hicb caused th^E- 
** riduum to acquire a redness like that of oxide of Ironyud 
‘I treated this residuum with muriatic acid. After 

ictfi 
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tion of this abid> the residuum, beiog 87 parts, was a white, * 
dry po\vcler,^rough to the fipger, and resembling fine sand^;/ 
Ammonia^ poured into themiinatic solution, separated'^ 
partsTof oxide 6f iron ; and of ammonia produced a 

precipitate equivalent to 3 parta of lime. ‘ 

I'his chemical examination abowa, that 100 parts of the 
resinous cement are formed ,hf i 


Yellow resin ,49 Its comi^on^nt 

Pare sand 37 

Oxide of iron .•••••••••••*.•*.* 7 

Lime 3 

Loss 4 


100 

It appears, that necessity has taught the natives of New 
Holland a practice, which engravers employ every day. It 
has taught them, to mix a proper quantity of sand with the 
yellow resin kept some time in fusion^ aOd thus to compose 
a cement capable of acquiring considerable hardnei^. 

This is the mode in which the resinous cement, called in SimllaT to en 
the shops engravers’ wax, is prepared. Brickdust is added 
to common resin ; the mixture is melted, and cast in moulds : 
and thus it is formed into red cakes, which are ^old to the 
engravers. I have satisfied myself, that, the oftener this 
mixtnre has been melted, the harder it is. 

I examined engravers' wax in comparisoii with the ce* 
merit of the savages of New. Holland; and 1 observed with 
surprise, that the proportions of resin and brickdust were 
precisely the same with those of the yellow resin and sand in 
the cement 1 analysed. 

It appeared to me, however, that the engravers’ wax, but harder, 
though very hard, particularly when it has been melted se- 
veral times, is'inferior in solidity to the cement of the natives 
of New Holland; a> difference that may be ascribed to the 
diflerence between the resins, and the greater or less fyreef^ 
with which their panicles cohere. / 


XV. 
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0?r %ilE TOliiplWTATION OF SlLTfiE BY COFFEE* 


N^e on tfi^ Pretip^itio^ofSiktr C^'^er : by Mr. Gay- 


Silvpr precipi- -iYiLOST chemists are of opinion, that the precipitate, 
from its obtained tiy leftring a slip of cdpp^ in a solution of nitrate 
copper im- silver, in an a!loy.^f tW t^o metals, and that cdhscquenlly 
pure; it ii impofiftible to praclire pure silVet by^ thiiti^roceBS. This 

is the truth of the fact, wheit no attention is paid to parti- 
' cular circiiin stances: but if we examine'the different stages 

bit a b of. the precipitation^ and attend to ibte cftujsea that produce 

obuined other- them, we shall soon perceive, that it is ea^ to obtain silver 
aise. ffife frona the copper by which it is precipitated* 

Th« first pnr- portions of silver separated are Commonly 

lions separated pure,, and do not give a blue tinge to ammonia, when they 
pure : dissolved in,, nitric acid. It is only in proportion as the 

copper enters into solution, that we find any in the preeipi- 
♦ tate; m that towaid the end of the process the quantity be- 
comes very evident. If therefore we separate the first por- 
an<T the whole tions of silver, we shall find them exempt from copper: 

^ obtain considerable quantities, wc may take the 
adchr^ nitrate whole of the predpitated silver, as I have done, wash it, 
Qf nivcr, digest it with a StinaHI quantity of nitrate of silver:, by 

these mCAns,, tha cpppdr.will be redissolved, and a corre- 
sponding quantity of silver precipitated. 

An affinity be^ I B|ii far from thinking, that tlie mutual action of metals 
is mcupable of occasioning the formation of alloysinm^- 
Monlmalbyto talJic precipitations: I.ooly ^on^^ltide# m the expen- 

fali dowp, but I Mve jusb related^ the ptiscipitation of the copper 
not m this c-.is«. Occasioned by the afilnity between this mcbd.and siU 
ver; sjnoe in tbis case we oughl^to bnvje the same alloy in 
every stagOjof ^ the precipitation, ajftd besides ibis could not 
be destroyed,by, being .placed ip contact jivitli'a/resh quan*^ 
Cal^nisni act^ tity pf pijtratje of silver,. Precipitation iu.;generalbeing the 
in the prw {4 effect of U .galvanic pract?sS^ it appeara^to rae, that the. 

copper, whicb is redact, by Hdrogen as well as silver, is 
precipitated with this metal, by the same cause. Many otlier ^ 
Tuetallic pr^ipitations. would exhibit similar results. ' 


uotintUisCiiss. « 
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P-F SBJ.PWRiq ACID AND WATER, 

XVI. 

Tai/e €.Kpressmg the Qtiantities of ^t^pburic Acid ai 
[speK griiv* 1‘841lJ] contained in' Mijctnres of ibis Acid and • 

Water at different Degrees ^of the Areometer ; bij 
■VaL'QUELIN'*^, , . - 

The use that is made At present of sulphuric acid of Siri?r,j»t}i of 
aiifereiit strengths for various uses, and particularly for the ^ 

manufacture of soda, hes rendered it necessary for the ma- inqany t& 
nufacturers and consumers of this acid^ to inquirt into the 
quantity of concentrated acid* that is, ati>()^, indicated by 
tlie different degrees of the areometer. 

Concentrated sulphuric acid not being necessary for the strenjrih 
dcqoQD position of muriate of soda, that which is carried to 
'50* in the chamber being even preferable, both the mauu> ^^,,5 
facturer and consumer would find their advantage in the use 
of this. But to settle the price of this acid, according to 
the various degrees marked by the areometer, we inu^t 
know how much acid of 6G^ there is at each degree, whicli 
can be found only by experiment ; the quantities of acid hot 
being in the direct ratio of the degrees, .in consequence of 
the condensation that takes place on the combination of the 
acid with water. ^ ^ 

Having been very frequently com;ulted .on this subject, 1 A tab> or 
have thought it would be.useful, to construct a table by 
means of experiments, in which the degrees of the areometer 
ahoald show the weights of acid at 6'h*« 

For this purpose 1 began with taking accurately the spe- M.-ihoJ 'r^ 
cific gravity of the sulphuric acid at 6G*, which I used in iow^V.r 
' making my mixtures ; and 1 found it to be 1*843, distilled 
water being taken as the unit, at the tem|)erattire of 13* 6f , 

Reaum. [59® F.], I then sought the quantities of this acid 
and water necessary to produce the degrees of thfe areometer 
used in trade to measure the density of this acid; beginning 
at 60% and proceeding downward by fives' till I catfie to 5*. 

The weights were ascertained witji grout cure by means of 
a vary sensible balance the vessel, in which I made tny . 
mixtures, "was constructed so that the vapours formed by • 

• AnmK de Cliiia vol |#XXVI,,p 2(50. 
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the heat evolved in each instance could not escape ; and 1 
. careTijl not^to take the degree on the areometer,, fill the 
mixture had, returned to 12® IL [59^ F.}. 

1 reduced to hundredth .paata the quantities of water re-* 
quired to obtain the degrees on the areometer, which neces* 
sarily gave me fwwtionsi 

It may be objected, that the intervals intny table are too 
great ; and 1 confess it would have been better, to make as 
many mixtures as the concentrated acid mark& degrees on 
the areometer, namely (56; but, not lo mention that this 
would have rendered roy undertaking tedious and difficult, 
it would not have been of any great use for the purposes of 
trade, for which it was chiefly ^intended. In fact, the quan- 
tity of acid in aus' degree iu' these intervals may be obtained 
very nearly by means of a simple sum in the rule of pro- 
portion. 

Lastly, I haVe taken the specific gravHy of each of my 
mixture, which will give the mleans of ascertaining the 
. quantity of acid add water in such mixtures, when an areo-* 
meter is not at band. Thc^e specific gravities too will 
, show the degree of condensation, that vrater experiences, in 

combining with iulphurto acSd in the different proportions 

employed. 

' I • ' Sulph 

Table of Dej.cif ; ' acid 

mixtures of Water, 

salphuric ac'd ' ‘ 5 1*023 ' 6'60 ©3 40 

and water. 10 l-OjiS' 1173 88*27 

15 ' 1*114 : '17-39 82*61 

90 ,1*M>S 24*01 75*99 

95 l*ajO 3Q-12 69-88 

80 1-260 3652 63*48 

35- 1*315 43-21 56-79 

40 1*373 50-41 49-59 

45 1*466 58*02 41*98 

50 , , 1*524 66*45 ■ 33*5.3 

' 55 ' I'GlS' ‘74*32 25-G’8 

y «o 1'72S 84-22 157S 

' 66 • 1-843. * 
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ARTICLE L 

On the Place of a Sounds produced hi/ a musical Strin^n In 
a Let let from Mr. John Goucii. n 

To. Mu. NICHOLSON, 

SIR, 

CeRI'AIN eYporiments and remarks of mine on the ro:rr) * 
augmcittation of sounds api»e.tred in the tenth volume of 

tOr 

yolir Journiil; the intention of vihich communicution wa& 
to shfivv, that the rane;e of a sound may be greatly extend- 
ed, by enlarging the vibrating surface, while the magnitude 
of the ini[)ulse remains the smtio. Among other remaiks 
conf lined in that paper, a fact is mentioned; which proves, 
that the audible clfect of a musical string varies with the 
texture of the instiunient to which it is attached; or, to 
use the language of certain writ* is on acoustics, the force 
of such a string depends not a little on the conducting 
power of the frame upon which it is stretched. 

Perhaps this assertion will bt called a novelty in the Reii% 'l 
theory of stringed instruments ; for I believe, that the phi- touuM Mth- dr 
losophers, who have turned their thoughts to the subject, 
arc unanimous in maintaining, that the edVet, which a vi- 
brating fibre produces on the ear, proceeds solely from the 
pulses, excited in the air by the undulatory motion of llw 
coni. In conpcquencc of this doctrine, they make a mu- 
isic.il string to be the scat of the sound which it occasions, 

^iuiriHMrNT, — VoL. XXX Y ia 
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• PLACE OF A SOUXD FROM A MLSICAL STRlN'c;. 

in the same manner as a bell, a drum^ and a tambarinc 
juay be called the seats of the sounds, which they impart 
to the ear through the medium of tlie atmosphere. Though 
.1 do not deny, that pulses are produced in the air by 
slender fibres in the act of vibration, I have long disputed 
ibc accuracy of the prevailing theory, without being abU 
to demonstrate the truth of the suspicion to my own satis, 
faction. An accidental observation, however, attracted 
my notice lately, which y)roves the string to be the exciting 
cause ; and shows, that the sound proceeds from the frame 
or body of the instrument, in the same manner that the 
sound of a ball proceeds from that vessel. The circum- 
stance here alluded to suggested the following easy experi. 
ments ; which any one may repeat, who wishes to be con- 
vinced of the fact by his own experience. 

JSxp^ 1. One end of an iron wire (No. 28) was fastened 
t^ a brass knob screwed into a table of deal, and the 
other end was wrapped round a slender cylinder of yew ; 
four or five inches long. The wire measured six feet be- 
twixt the knob and cylinder, and I stretched it with con- 
siderable force, by holding the wooden pin in my hand, so as 
to let no part of the string touch my fingers. The wire 
being then made to vibrate, the sound, produced on the 
occasion, came from the tabic; not only in my opinion, but 
also in the judgment of several persons, before whom the 
experiment has been repeated at dillcrcnt times. 

Exp. 2. If, in stretching the wire, one end of the yew 
cylinder was made to press upon a second table, placed 
five feet from that into which the brass knob was fixed, the 
surface became the scat of sound, that supported my hand 
and the.wooden pin. But when the cylinder was removed to 
a small distance from the tabic, on which it pressed, and 
the w’ire was kept stretched at the same time, the sound was 
heard instantaneously as in the first experiment proceeding 
from the opposite tabic. It seems adriscable to remind the 
reader of a well known fact, before the inferences arc 
stated^ which appear to be deducible from the preceding 
experiments. When a number of sounds strike the car at 
the same time, one of which is much more powerful than 
any of the rest; all the weaker escape notice, and the seat 
of the strongest is alone recognised; in more familiar Ian- 

giiage 
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guage it is the only one of the number, which the observer 
hears. 

Now three sets of vibrations arc evidently going on at the 
same time, in the first experiment; these are the primary set 
of the wire, and the two derivative sets existing in the tablc^'‘‘>'”s:ick 
atone end of it, and in the wooden pin at the other. 
the length of the string enables the car to ascertain which 
one of the three sets gives the seat of the sound ; and this 
is the vibratory motion of the table; consr quently the table 
is the sounding body, and the wire does nothing more than 
perform tlie part of a drumstick in causing the surface of it 
to vibrate with great celerity. This discovery points out a 
distant analogy connecting the thundering noise of a drum 
and the smooth sounds of a harp or lute. "I’hey are, how- 
ever, very distinct to sense for obvious reasons : the cover of 
the former instrument is highly elastic, and the sound of it 
eontimies to die away for some seconds after it has been 
struck ; each stroke of the drumstick renews this sound, 
and the interval between two succeeding strokes is suflieient- 
Jy large to be observed by the ear; and hence proceeds the 
thundering noise of a drum. On the contrary, the sound 
derived from the wooden frame of a stringed instrument b> 
a single stroke is very transient ; but the impulses of the 
sfriiigs beat upon it with a celerity, which docs not permit 
the sound to suffer a ‘sensible diminution of force in the 
interval of two successive strokes; which is the cause of 
smoothness in tones of this sort. 

Ill the second experiment, the vibrations, communicated The iilvcssitt 
from the wire to the cylinder of yew, are imparted by con- 
tact to the other table, which thereby becomes the seal of prodnction oi 
sound; because, being nearer the person of the experimenter, 
it makes a more powerful impression on his ear, than the 
first table : which stands at a greater distance from him. 

Blit so soon as the cylinder ceases to touch the board, 
that supports it, the experimenter hears the sound from the 
opposite table; notwithstanding it^ is farther from his ear 
than the wooden pin in his hand. Hence we discover the uti- 
lity, and even the necessity of extensive surfaces in the pro- 
duction of sounds ; for the impulses received from the vi- 
brating wire, by the table and cylinder, are equal in num- 
ber and magnitude ; but of the three sets of contemporary 
vibrations, that existing in the (able is alone heard. 


Thfl 
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Tho frame- of a The forcgoing facts anil obserrations demonstrate, that 
thc^ pulses excited in the air by a vibrating cord do not 
oi ^sound. make any sensible impression on the organs of hearing; 

on the contrary, the sound, which we attribute to a musical 
string, comes in reality from the frame, upon w hich it is 
stretched. This errour of judgment arises from the proxi- 
mity of the cord and frame, which prevents the ear from 
determining whether of the two is the sonorous body; we 
therefore ascribe the sound to the part that sustains the iui- 
})nl.se. It is true, indeed, that the notes of a harpsichord 
or violin arc caused by the vibrations of the strings; but 
then the various moditicatious, incident to these rapid 
and delicate motions, arc imparted to the ear through the 
medium of the less clastic frame ; the momentary sounds of 
which change their character when acted upon by a quick 
succession of impulses, and become continuous. 
Middleshaw^ Dec, 6, 1811. JOHN COUCIL 
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II. 

Experiments and Observations' o?i the different Modes ir 
zchick Death is produced certain vegetable Poisons; 

B. C. Buodte, Esq, F. R,S. Communicated by the. 
Society for promoting the Knowledge of Animal Che- 
mistry, • 

(Concluded from p, 307,) 

III. Experiments with Poisons applied to zeounded Surface i-. 
Experiments zeilh the essential Oil of Almonds, 

Fs^cntuil Oil of E^p» 16. I MADE an incision in the thigh of a rabbit, am* 
i itl6 drops of essential oil between the skin and 

\puiiriciit . muscles. In four minutes after the application, he was 

seized with violent convulsions, and became insensible, and 
in two minutes more he was apparently dead ; but the heart 
was felt through the ribs acting one hundred and twenty 
times in a minute, and it continued acting for several mi- 
nutes. There were no other appearances in the limb, than 
, would have resulted from an ordinary wound. 

Exp, 17. Two drops of the essential oil of almonds were 
introduced into a wound in the side of a mouse. Two mi- 
nutes afterward he was affected with symptoms similar to 

those 
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those which occurred in the last experiment, and in two 
minutes more he was apparently dead ; but the heart con* 
tinned to contract for some inimites afterward. , 

From the experiments which I have just related, and A^ts a-? when 
from others which it appears unnecessary to detail, as Ihe 
general results were the samo, I have learned, that, where qL.:rkl>. 
the essential oil of almonds is applied to a wound, its edects 
arc not so instantaneous as when it is applied to the tongue; 
otherwise there is no ditference in its clfccts, in whatever 
manner it is applied. 

Experiment Ktih the Juice of the Leaves of Aconite. 

Exp, 18. I made a wound in the side of a young rabbit, .1 uiceofaronitc 
and introduced between the skin and muscles about twenty i* 

drops of the juice of aconite. Twciity.three minutes 
afteiward he was afleeted with symptoms in all essential 
Tcspecfs similar to those, which occurred in an experiment 
already related, where the. juice was injected into the 
rectum ; and at the end of forty-seven minutes from the 
application of the poison, he was apparently dead. Two 
minutes after apparent death, the heart was found contract- 
ing, but very feebly. 

Experiments n Hh the IVoorara^. 

Exp, UJ. A small quantity of the woorara in powder Wooian 
was aj)plied to a wound in the side of a guinea pig. q’en 
nriiiutcs afterward the animal was unable to walk; then he 
became quite motionless, except some slight occasional con. 
vulsions. lie gradually became insensible, the respirations 
were laboured, and at the end of fourteen minutes from 
the application of the poison, the respiration bad entirely 
ceased, and he was apparently dead; but on opening the 
thorax, the heart was found acting seventy times in a mi. 

* I’Jie woorara is a poison, with which the Indians of Guiana 
arm tlie points of their arrows. It appears not to differ essentially 
from the tk iiiias, winch was employed in the cxptTimeiils ot the 
Ahbe b'ontaiKi. 1 am indebted to pr. E. N. Bancroft, who not 
only furnished me with some of the woorara, which he had his 
possession, but abo lent me his assistance in the expenmenls-, 
which woie made with it. 

nute^ 
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nute, circulating dark coloured blood, and it continued to 
contract for several minutes afterward. On dissection no 
preternatural appearances were observed in the brain ; nor 
was there any other appearance in the limb, than would 
have arisen from an ordinary wound. 

Exp, 20. I made a wound in the side of a guinea pig, 
and introduced into it about two grains of the woorara in 
powder. At the end of twenty-five minutes, symptoms 
took place very similar to those, which occurred in the last 
experiment, and in thirteen minutes more the animal was 
apparently dead ; but the heart continued to contract one 
hundred and eight times in a minute, and by means of 
artficial respiration the circulation was kept up for more 
than twenty minutes. 

The results of other experiments, which I have made 
with the vvoorara, were similar to those just described. 
The heart continued to act after apparent death, and the 
circulation might be kept up by means of artificial respira- 
tion. It is c^idcrll, that this poison acts in some way or 
other on the brain, and that tlio cessation of (he func- 
tions of this organ is the immediate cause of death. 

1 found in these experiments, that the best mode of ap- 
plying the woorara is when it is dissolved in watiT to the. 
consislence of a thin paste. I first made the wound, and 
then smeared the poison over it with the end of the scalpel. 
I found that the animal was more speedily and certainly 
affectea, if there was some ha?morrhage ; unless the 
haemorrhage was very copious, when it produced an op- 
posite etTert, by washing the poison away from tlic wound. 
When the poison was applied in large quantity, it some- 
times began to act in six or seven minutes. Never more 
than half an hour elapsed from the time of the poison 
being inserted, to that of ihc animal being alfecled, except 
in one instance, where a ligature was applied on the limb, 
which w ill be mentioned afterward. The woorara, w hich 
I emplo)ed, had been preserved for some years, wldch will 
account for its having been less active, than it has been 
described to be by those, who had witnesstid its effects 
when in a recent state. 


Experiments 



ACTION ON VEGETABLE POISONS. 


327 


Experiments zeith the Upas Antiar * 

Erp•^^. About two grains of this poison were madcUpa'-aninr. 
into a thill paste with water, and inserted into a wound Jn 
the thigh of a dog. Twelve minutes afterward he became 
languid^ at the end of fifteen minutes, the heart was found 
io beat very irregularly, and with frequent intermissions ; 
after this, he had a slight rigour. At the end of twenty 
minutes, the heart beat very feebly and irregularly ; he 
was languid; was sick and vomited; but the respirations 
w ere as frequent and as full as under natural circumstances, 
and he was perfectly sensible. At the end of twenty mi- 
nutes, he sudclenly fell on one side, and w'as apparently 
dead. 1 immediately opened into the thorax, and found 
the heart distended with blood in a very remarkable de- 
gree, and to have entirely ceased contracting. There was 
one distinct and full inspiration, after 1 had begun makiag 
the incision into the thorax. The cavities of the left side 
of the heart contained scarlet blood, and those of the 
right side contained dark coloured blood, as in a living 
anininl. 

Eip, 22. A small quantity of the upas antiar, prepared rApprmnn. 
as before, was inserted into a wound in the thigh of a 
young eat. She appeared languid in two minutes after the 
p(»ison wa'i inserted. The symptoms, which took place, 
did not osscniially differ from those, which occurred in the 
t ist e\]>criments, except that there were some convul&ive 
motions of tlie limbs. At eight minutes after the poison 
was in.scited, she layun one side, motionless and insensible; 
the heart could not be felt, but the respiration had not en. 
ti!oly ceased. On opening into the thorax, 1 found the 
heart to have ceased contracting. It was much distended 
vn*h blood: and the blood in the cavities of the left side 
was of a scarlet colour. There were two full inspirations 
after the incision of the thorax was begun. On irritating 

We are mforiwed, that the island of Java produces two power* 
ful vegetable poisojis, to one of whiqii the natives give the name 

npiis iicntc, and to the other that of upas antiar, 1 \\a> *up* , 
plierl will) a (juantity of the latter through the kindness of Mr. 

Mar&den, had some of it in his jHissession. 
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tiie heart ivith the point of the scalpil, slight contractions - 
tooh place in the tibres of the ap|)endices of the auricles, 
blit nutieiu any other part. 

Experiment 2;3. ’23. Tlie experiment vms repeated on a rabbit. The 

symptoms produced were similar to those in the last experi* 
nieutb; but the animal did not vomit, and the convulsive 
motions were in a less degree ; he died eleven minutes after 
the p nson Avas in^-frted. On opening the chest, the heart 
was found to have entirely ceased eontraeting; it was much 
distended with blood; and the blood in tlieca\ities of the 
left side was of » scarlet colour. On irritating the heart 
with the point of the scalpel, the ventricles contracted, but 
not sufficiently to restore the circulation. 

Experiment ? 4 Exp, 24. About a grain of the upas an liar was inserted 
into a wound in the side of a rabbit, lie was afTected with 
symptoms similar to those before described, and died in ten 
minute*! aft*'r (he poison was applied. On opening the 
thorax immediately after deatli, the heart was found to have 
ceased contracting, and the blood in the cavities of the left 
side was of a scarlet colour. 


It appears to appeals from these experiments, (hat the upas aritiar, 

art like rhe in- w'hcn inserted into a wound, produces death (as infusion of 
karoo on tho b*hacco does when injected into the intestine) by reiuleiiug 
hoarr. the heart insensible to the stimulus of the blood, and sto])- 

ping the circulation. The heart beats feebly and irregularly, 
before either the functions of the mind, or the respiration 
appear to be affected. Respiration is performed even after 
the circulation has ceased ; and the left side of the heart is 
found after death to contain scarlet blood, which never can 
be the case, where (he cause of death is the cessation of 
the functions of the brain or lungs. The convilsions, 
which occur when the circulation has nearly ceased, pro., 
bably arise from the diminution of the supply of blood to 
the brain, resembling those, which take place in a person, 
who is dying from haemorrhage. 

How do poisons There remains an interesting subject of inquiry, through 
appiif^d to what medium do poisons influence the brain, when applied 
^ I® That poisons applied in this manner do not 
'produce their effects precisely in the same way as poisons 
taken internally, is rendered probable by this circumstaiice ; 

that 
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that some poisons, which arc very powerful when ap- 
plied to wounds even in siu;ill quantities, are cither al- 
topotlier inetlicient when taken internally, or require to be 
given in ver^ large quantities, in order to produce their ef- 
fect ; and vice vei s.l. 

A poison applied to a wounded surface may be suppo.scd Throe pussibl* 
to act on the brain in one of three ways, 

1. By means of tlie nerves, like poisons taken internally. 

2. J>y ])as.siiig into the circulation through the absorbent 
vessels. 

3. iJy passing directly into the circulation through the 
divided veins. 

Exp, 2a. In order to ascertain, wherlior (he\‘ oorara acts re-.ponmeni 25. 
tlirough the medium of the nerves, 1 exposed the axilla of 
a ral)bit, ami divided the spina! nerves supplying the upper' 
extrtmitv, just before they unite to form the axillary 
j)l(‘.\us. 'J'lic (»])(‘rjtion was jjerfonned with tlic greatest 
care. J not only divided every nervous filament, however 
small, whicii I could detect, but every portion of cellular 
ineinbraiie in the axilla, so that the artery and vein v» ere 
left entirely insulated, f tlieii madetvvo vvoniuls fb the fore 
arm, and inserted into them some of the woorara form- 
ed into a pa^fe. Fourteen minutes after the poison was ilie r ^hc 
•applied, the iiiiivl legs became paralytic, and in ten minutes 
Iii4)re be died, with symptom,*, precisely similar (o those, 
which toiik place in the former experiments, and the lieart 
continued to act afler appari Ut death. On dissec tion, the 
nerves of the up|jcr extrimky were particularly e.xainined, 
but not the smallist iilanient could be found undivided. 

I made the following experiment to ascertain whether tlic 
woorara passes into the circulation through the absorbent 
i'e,*.sels. 

E^p 20. I lied a ligature round the thoracic duct of a ExpenmcMif 
dog, just before it perforates the angle of the left sub- 
clavian and jugular veins. 1 then made two wounds in the ^ 

left hind leg, and introdueed some of the woorara in 
powder into them. In less than a quarter of an hour hethc ( aects the 
became aifected with the usual symptoms, and died in a fe\v^‘““^' 
minutes afterward. 


After 
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Thr poi'ion 
jirobjhiv there- 
fore parses 
througli the 
veiiiiw. 


F\perimont ‘'‘7 
The hleoil vc>- 
*(*K nitliul- fl iji 
k ligature. 


the animal nnt 
AfFei tpij^ li'i the 
ligature 'Hd-. 
Teiuoiicd. 


After death, I dissected the thoraiic duct M'ilh frre^t 
rare. I found it to have boeu ];crfcctly secured by the li- 
l^atiirc. It was very much distended with chyle, and about 
two inches below its termination i(s coats had given way, 
and chyle was extravasated into the cellular membrane. 
The lymjihatic vessels in the left axilla were distended in /i 
very remarkable degree, and on dividing tltcni, not less 
than a drachm of lymph issued from the divided ends. 

Since oeilher the division of the nerves, nor the obstruc- 
tion of the thoracic duct iulcrft i e in the slightest degree 
with the effects of the woorara, there is presumptive evi- 
dence, that it acts on the brain by entering the circulation 
through the divided veins. J endeavoured to ascertain, by 
experiment, whether this is really the case. 

To apply ligatures to the large vessels of a limb only 
would evidently lead to no satisfactory conclusion, since 
the anastomosing vessels might still carry on the circulation. 
The only way, w'hich 1 could devise, of performing the 
experiment, was to include all the vessels, small as well as 
large, in a ligature. 

Ec/). *27. In ord^’r to make the experiment the more sa- 
tisfactorily, ] exposed (he sciatic nerve of a rabbit in th.' 
upper and posterior part of the thigh, and [lassed under it 
a tape half an inch wide. I then made a wound in (ho 
leg, and having introdueed info it some of the w'oorara 
mixed with water, I tied the tape moderately tight on the 
fore part of the thigh. Thus I interrupted the communi- 
cation between (he wound and the other parrs of (he 
body by means of the vessels, while that by lueatis 
of the nerve still remained. After the ligature w.* 
tightened, I applied the woorara a second time, in another 
part of the leg. The rabbit was not at all affected, and at 
the end of an hour I removed the ligature. Ileing engaged 
in some other pursuit, 1 did not watch the animal so clo’iely 
as I should otherwise have done; but twenty minii(c.s after 
the ligature was removed, I found him lying on one sid<\ 
motionless and insensible, evidently under the influence of 
the poison ; but the symptoms were less violent than in 
most instances, and after lying in this state he recovered, 
and (he limb became perfectly warzn^ and he regained the 
power of using it. 


Erperment 
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Erp. 28. I repealed the last experiment with (his differ- Expcrimtntif^. 
ence, that after having applied the poison^ 1 made the iiga. 
ture as tight as 1 could draw it. 1 removed the ligature at • 

the end of an hour and twenty minutes, bat the animal was 
not at all affected either before or after the removal of the 
ligature, and on the following day he had recovered the use 
of the limb. 

Erp. 20. I repeated the experiment a third time, drawing ExperimentCO. 
the ligature very tight. At the end of forty-five minutes, 
the animal continued perfectly well, and the ligature was 
rein»>vcd. 1 watched him for three quarters of an hour 
afterward, but there were no symptoms of his being affected 
by the, poison. On the following day the rabliit died, but 
flii?* I attribute to the injury done to the limb and sciatic 
nerve by the ligature, as there was the appearance of in- 
ilammation in the parts in the neighbourhood of the ligature. 

'rhese three experiments were made with the greatest care. AH tHt 

X^ roiTi the mode, in which the poison was applied, from (hc^7^"’ 

^ ^ \ ' tnr pomoTj 

quantify employed, and from my prior experience, 1 should ilK'vrjm 
have entertained not the smallest doubt of the poison taking 
ellect in every instance in less than twenty minutes, if no 
ii<:atiirc had been applied. In two of the thriT, the quan- 
tity of woorara was more than had been used in any former 
expei imenfs. 

1 have not judged it necessary to make any more experi- AH’,' Tontm.^V 
mfiits, with the ligature on the limb; because the numerous 
e\|)erinients of the Abbe Fontana on the ticunas coincide san.t- coiulu- 
ill tluir results with those, which have just been detailed, 
and fully establish the efficacy of the ligature, in pre- 
venting the action of the poison. It is not to be u t>ndcrctl 
at. that tlie ligature, should sometimes fail in its eifects; 
since these must evidently depend on the degree, in \»}iieh 
the circulation is obstructed, and on the length of time 
during which the obstruction is continued. 

There can be little doubt, that the woorara affects the 
brain, by passing into the circulation through the divided 
vessels. It is probable, that it does not produce its eilcci-, 
until it enters the substance of the brain, along wi/Ji the 
blood, in which it is dissolved; nor will ihc experinunts ofev-n H-hcrr* 
tjie Abb(; Fontana, in which be found the liciinas ju-odiice " ’ ’r, V " 
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a/most instant death, when injected into the jiif;iilar vein of 
a rabbit, be found to militate against this conclusion; when 
• w'c consider how short is the distance, which, in so small 

an animal^ the blood has to pass from the jugular Tein to 
the carotid artery, and the great rapidity of the circulation ; 
since in a rabbit under the iniluenre of terrour, during 
such an experiment, the heart cannot be supposed to act 
so seldom as three times in a second. 

1 have made no experiments to ascertain through what 
medium other poisons, when applied to wounds, aili rt the 
vital organs, but from analogy wc may suppose, that they 
enter the circulation through the divided blood-vessels. 

IV^. 

D.vv:\ dc- Thc facts already related led me to conclude, that alcohol, 

almonds, the juice of aconite, thc oil of 
bmiii- tobacco, and thc woorara, occasion deatli simply by de- 

stro)ing the fniirlions of the brain. Thc following ex- 
periment appears fully to establish thc truth of this con- 
clusioti. 

L -'f rricn* 'jO Exp. "SO. The temperature of the room beintj 58^’ of 
Tahrcnheit'ft tlieiniometer, J made two wounds in the side 
of a rabbit, and applied to them sonic of the woorara in 
the form of paste, in seven minutes after the application, 
the hind legs were paralysed, and in fifteen minutes respi- 
ration had ceased, and he was apparently dead. Tw^o mi- 
nutes afterward the heart was still boating, and a tube was 
introduced through an opening into the trachea, by means 
of which thc lungs were iullaied. The artificial respiration 
was made regularly about thirty.six times in a minute. 

At first, the heart contracted one hundred times in a mi- 
nute. 

At the end of forty minutes, thc pulse had risen to one 
hundred and twenty in a minute. 

At thc end of an hour, it had risen to one hundred and 
forty in a minute. 

At thc end of an hour and twenty- three minutes, the 
* pulse had fallen to a hundred, and thc artificial respiration 
was discontinued. 

At thc com men com cut of the experiment, thc ball of a 
thermometer being placed in the rectum, the quicksilver 

rose 
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rose fo one hundred degrees; at the dose of (he cX|jcrhn6nt ' 
it had fallen to eighty-eight and a half. 

During the continuance of the artificial respiration, the • 

blood in the femora! artery was of a llorid red, and that in 
the femoral vein of a dark colour, as ubiial. 

» It has becui observed by Mr. Bichat, that the immediate bi'nicJlatc 
cause of death, when it takes place suddenly, must be the " 

cessation of the functions of the heart, the brain, or the 
lungs. This observation may be extended to death under all 
circumstances. The stomach, the liver, the kidnejs, and 
many other organs, are necessary to life, but their constant 
action is not necessary; and th( cessation of their functions 
cannot therefore be the immediate cause of death. As in this 
case the action of the heart had never ceased; as the circula- 
ijoii of the blood was kept up by artificial respiration for more 
than an hour and twenty minutes after the poison had jiro- 
diiced its full ctfects ; and as during this time (lie usual 
changes in the colour of the blOod took place in the lungs; 
it is evident, that the functions of the heart and lungs were 
unimpaired: but that those of the brain had ceased, is 
proved, by the animal having continued in a state of com- 
plete insensibillt)’ ; and by this circumstance, that animal 
heat, to the geiUTatioii of which 1 have formerly show ri 
the inllucnce of the brain to be necessary, was not gene- 
rated. 

Having Kariiod, that the circulation miglit be kept up by luv* 

aililicial rCMpiration for a considerable time> after the 
woorara liad produced its fuM effects, it occurred to me. jur "!> ■: u 
tliat, ill an animal under the inllueiice of this or of any ' ^ 
other poison, (hat acts in a similar manner, by^ coiitinuisig 
the arlilicial respiration for a siiflicicfit length of time aMcr 
natural respiration had ceased, the brain might recover from 
the imjiression, which the poison had produced, and the 
animal iniglit be restored to life. In the last experiment, 
the animal gave no sign of returning sen .ilulity: but it is 
to be observed, l.That the quantity of the poison em- 
ployed was very large. *2. 'That there was a great Io>s of 
animal heat, in consequence of/ t!ic temperature of tlie 
room being much below the nai^ral temp‘Taturc of the 

animal^ 
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FvnrTlir.^-rt >0. 
C‘»nfi! iPt* this 


Tnfiat'r-K tho 
lun;;'^ rcrom- 
■lenfl-'d in dij- 


animal, Avliich cotild not therefore he considoreil under such 
faToiirabIc cireiinistances as to rec overy, as if it liad been 
kept in a hinher lemperahirc. That the eirciilution was 
Still vigorous wlion I left oli’ iiillatiii" tl:e lungs; and there- 
fore it cannot be known what nould imve been (he result, 
if the artificial respiration had been longer coiUinued. , 
*S0. A wound was made in (he s/de of a r.tbbil, and 
one drop of the essential oil of almonds was inserted into 
it, <aMd iu'.iuedi.j tely tne anima] was placed in a tenTperalnre 
of yo®. In two iiiiniitos he was under the inthienci of the 
poison. TJie usual stniptoms took phiee, and in three mi- 
iiules more respiration had ceased, anil he lay apparently 
dead, buf the heart was still felt beating through the ribs. 
A tube was tlien introduced into one of the nietrilv, and 
Ihc lungs were inflated about thirty-five tiuns in a niinute. 
Six minutes after the commencement of artiheiiil respiration, 
he moved his head and legs, and made an efl’ort to breathe, 
lie then was seized with convulsions, and again lay motion- 
liiss, but continued to make o('C'"««ional elforts to bieathe. 
Sixteen minutes after its cemineucement, the artilicial re- 
spiration was di<;continued. Tie now breathed Sjuinta- 
noously seventy limes in a minute, and moved his head and 
extremities. After thi^, he occasionally rose, and attempt- 
ed to walk. In the intervals, he eoniinuod in a dozing 
stale; but from tins he gradually recovered. In less than 
two hours he appealed perrcctiy well, and ho continued 
well on the following day. 

The inilatiug the lungs has he,^n frequently recommended 
in cases of siiUbcation, where (he cause of death i'? the ces- 
sation of the functions of the lungs: as far I know', it 
has not been before proposed in tliose cases, in wiiich the 
cause of de:tdi the cc ration of the fuiiclioiis of (he 
brain it is probable, tl:at this method of Ircatinciit 

might 


^ of * SiCC" pare-r was read, I have been favoured by the Uight 
JVl* J> !i!i' lion. t:u' Pre ideiLt with the |>eIU^al of a Di-seilatioii on (lie J-afects 
(tf the t'j* Tieiite, I.Udy publishfd at Paris by Mr. Delile; by 
• wliieh I tmd, that l.e had emplevecl arlukial respiration fur the 
rt*ro\rTliig animals, wiiieh v/itc uu<h‘r the influence of this poison, 
with succors. Mr. Dclile describes the upas ticute us causing death 
1 by 
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ij'iight be employed with advantage for the recovery of per- 
sons labouring under the efTecls of opium, and many other 
poisons. 

« 

V. 

The experiments, which have been detailed, lead to the Oenoral ooa- 
fsdlovving conclusions, elusion:*, 

1. Alcohol, the essential oil of almonds, the juice of 
aconite, the empyreiimatic oil of tobacco, and the w'oorara, 
act as poisons by simply destroying the functions of the 
brain; universal death taking place, because respiration is 
under the influence of the brain, and ceases when its func- 
ticMis arc destroyed. 

* 2 . The infusion of tobacco, when in jected into the in- 
testine, and the upas aniiar, when applied to a wound, 
have the power of rendering the heart insensible to the sti- 
Litilus of the hlood, thus stopping the circulation ; in other 
w cu ds, they occasion syncope, 

,{. There is reason to believe, that the poisons, which in 
th<.«e c\perirncii(s were applied internally, produce their ef- 
fc'cts' through the medium of the nerves, without being ab- 
sorbed into the circulation. 

4. When the woorara is applied to a vvoiind, it produces 
effects CHI the brain, by entering the circulation through 
the divided blood-vessels ; and, from analogy, we may con- 
chide. that other poisons, when applied to wounds, operate 
111 a tirnilin manner. 

U h; :i an animal is apparently dead from the influence 
fif a poison, which acts liy simply destroying the functions 
of the brain, it ma) , in some instances, at lea'^t, be made 
Uj recover, if respiration is artificially produced, and con- 
tinued for a certain length of time. 

From analogy we might draw some conclusions rc.-^pect- 
ing the mode, in wliicli some other vegetable poisons pro- 
duce their elfecls on the animal system ; but 1 forbear to 
enter into any Speculative inquiiies; as it is my wish, in 
the present communication, to record such facts only, as 
appear to be established by actual experiment. 

bv ocra-iohi Ji’ repeat t*J and long continued coniraclloii'^ of the 
ynuscles oi u s ^isation, ou which it acts tliiough the mcdiuni ot the 
sphiil ma'io Without ded roving the functions of tlie brain. 

111 . Dcscfipiion 
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lit. 

Descripfion of a Machine for Washing Potatoes and othet 
esculent Roots for feeding Cattle: by Mr. William 
Lester, of Paddington’^. 

SIR, 

Machine for JHIEREWITII you Will receive a machine for the more 

cleaning roots, expeditious washing of all tuberous rooted vegetables (such 

as potatoes, turnips, carrots, &c.) from the soil that ad^ 

hercs to them when taken from the ground. 

I>isadv,\ntagcs The staved cylinder, revolving in a trough of wafer so 

of an old one cxcitc the centrifugal force, is not new. I 

for the j)urpose. “ ’ 

have made- use of it myself twelve years ago, but always 
found it cold and wet work, to take the roots from it when 
These removed, washed. To obviate which, I have added the levers and 
wheels, and had it a very^reat improvement, as a boy 
therewith can do the work of two men, without exposing 
himself to the dangerous effects of dabbling in cold water. 
The importance of thi| mode will appear very obvious, 
when compared with the present laborious one used by the 
potato sellers in London. The partial motion given to the 
potatoes, by stirring them about in a tub, cannot separate 
the soil so effectually from them, as when the water is more 
Tiolcntly agitated by their falling over each other in a re- 
Tolving cylinder, neither will they be so much bruised as 
by the ends of the levers. If the soil should be particularly 
adhesive, the heads of a couple of old heath or birch 
brooms put into the cylinder will effectually disengage it 
from the eyes of the potatoes, and as the dirt separates, it 
falls to the bottom of the water in the vessel under the 
lindcr. 

If you w’ill have the goodness to lay this before the So- 
ciety, and it should be deemed worthy of their attention, 1 
will, if necessary, on being requested, attend to explain 
the effects of the machine. 

I am, Sir, 

Your most humble and obedient servant, 

W. LESTER. 

* Trans, of the Society of Arts, \ol. xxvii, p. 34, Tiie silver 
medal was voted to Mr. Lester. 

SIR, 
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SIR, 

AC RKEAHLI'] to your request I have procured the Great saVmp; of 
enclohccl certificates, tSfc., on the utility of my improved root 
washer, wliich you will have the goodness to lay before the with it 
Society. 

t 1 haye no doubt but it would save half the labour in 
washing potatoes in London, if it were brought into use: 

It is obvious to every one who has seen it work, that it is 
greatly superior to the tub and levers used by the potato- 
niei'ciiaiits, as it is not so liable to injure the roots. The 
soil is drawn from them with more facility, and their fall- 
ing into the basket from the cylinder is more clean and 
comin jdioiis by far than taking them out of the tub with a 
grated shovel, from the corners of which many roots are 
bruist'd : it also prevents the potatoes being injured in qua- 
lity from being long soaked in water, from which they 
suffer greatly in the common way. 

1 am, Sir, 

Your most obedient and humble servant, 

W. LESTER. 

Cit'ffjicatcs of (he UtilUu of Mr. Llsteu’s Machine for 
Kashinfr Tuberous Roots* 

SIR, 

IX reply to your inquiries respecting the utility of the Te^itimoTi’ies o; 
root-washer, which 1 purcliascd of you about twelve 
tnpnths since, 1 have much satisfaction in stating, that 1 have 
used it, constantly, during the last winter, and have found 
it to answer (he purpose fur which it is intended most tho- 
roughly ; and if my opinion will be of any benelit to you, I 
have not the least objection to your making it public, 

1 am, Sir, 

Y"our obedient humble servanl, 

JAMES JOHN FARQUIIARSOX. 

SIR, 

IN answ^er to yours I have to observe, I consider your 
root-washer to be a machine that no farmer, who is in the 
habit of giving roots to his stoc^, ought to be without. 1 
use it constantly in washing potatoes for 160 fattening sheep, 
beside hogs. A man, and a boy ton years old, \>iil wash. 
Supplement. — Vol. XXX. Z without 
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the ixiachiiic. 


Mode of using 
it. 


williout any exertion, 20 bushels an hour, or a man alone 
Mill do half the qiiiintity. I have tried a few parsnips with 
it, and find it do them equally as well, and have no doubt 
but any kind of roots may be washed with it. 1 am very 
much pleased with it, and so must every one who has 
tried it. ^ 

With every wish for your success, 

1 am, yours sincerely, 

JOHN CLARKE. 

, To Mr. Lester, Sfc. 

LORD NORTHAMPTON acquaints Mr. Lester, that 
the potato-washer, that was bought of him, answers the 
purpose perfectly well, and is approved by all who have 
used it. 

Decription of Mr. Lester’s Mach ? hc for washing Poiaiocs^ 
Sfc. Plate LT, Fig, 1. 

THIS machine is shown in plate IX, fig. 1. The pota- 
toes are put into a cylinder or lantern A A, formed of two 
circular boards, and a number of staves connecting them. 
Six of these staves are connected at the ends of two pieces of 
wood, so that they can be o])cncd as a door, to put in or 
take out the potatoes. The cylinder turns round in a trough 
BB, filled with water, and supported on four logs. On 
the end of the axis of the c> linder, two pulleys, one of 
which is shown separately at D, arc loosely fitted ; these arc 
intended for the cylinder to move upon, when full of po- 
tatoes ; they run upon a swinging frame E E, w liich rerts 
on centres at F F : when the long end of the frame is pulled 
down, tbc other end is raised up, lifting the cylinder ou^ 
of the trough BB; when the long end of the frame be- 
comes the lowest, the cylinder rolls down on its wheels D, 
till it is over the hopper or wooden funnel G, under which 
a wheelbarrow or basket to receive the clean potatoes is 
placed : the door of the cylinder is now opened, and the 
contents turned out through the hopper into the vessel be- 
neath it. When the frame is in this situation, the iron rods 
H, which arc jointed to the short ends of the levers, form 
stops to the farther descent of the frame. 

When fresh quantities of potatoes arc to be washed, they 
are thrown in at the door of the cylinder, which is tiien 

shut 
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shut up, and held shut by two small bolts. 'Fho end of the 

frame 10 is then raised up, so as to make the sliort end the 

lowest, and the cylinder runs down on its two wheels D • 

over the troui^Ii 15, till it is stopped by two iron prongs fixed 

on the end of the frame Li; the cylinder is then sull'ered to 

fall dowirinto the troiii^h, and the potatiies^ .fee. are washed 

by tiirniiii; it round by its handle K. o is a plug to let out 

the foul water. 

Aliy person who has seen the laborious and imperfect Advantages, 
method of washing potatoes in a tub, as practised in Lon- 
don, will be convinced of the utility of this machine, and 
of its preseiviiig the potatoes from being water soaked and 
sjioiled, which is the case when they are long immersed ia 
water. 


IV. 

Method of packifi^ Plaots ami Torres hdemlcd for Expor^ 
iation^ so as to preserve their vegetative Puzvers for 
many Mouths: by AVilliam Sm^sulhy, of the Botanic 
Uardetis at Bromptun and Sloane-Street *. 

SJll, 

Wi, KX I had the pleasure of seeing you last Spring, iDiscovery ofa 

mentioned a supposed di-^covery I had made ofa substance, 

‘‘ •' ’ will piescrve 

that would preserve trees and plants for a considerable time plant> in a 
/:h ii grow iiig state, when packed up in close boxes: se?cral^u)nth.s 

tlIat by this method they might be sent abroad to great 
distances witli more success and less trouble than in any 
other. T now' take the liberty of troubling you with the 
results of several experiments, which 1 have since made; 
being certain, that a greater demand will be found for the 
various articles cultivated in this country, and the persons 
who are engaged in that trade benefuted, when it is publicly 
known. 

A box I have now sent, marked No. 1, contains spcci-TiOcs parked in 
mens of tulip trees, and liquid ^^ber trees, which wero*^ bLx^mo.ulis, 

* Trans, of the Soc. of Arts, Vol. XXVIl, p. 40. Twenty 
guineas were voted to Mr. Salisbury for this coiiimuiiication. 

Z 2 packed 
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packed lip close from September, 1S07, till March, 1808: 
they were then planted in my nursery; and the whole, 
amounting to several hundreds, have j^rown eipially as well 
as they would have done, if only transplanted from one part 
to another of the same ground. 

In February last I sent to Boston in New Fiigland two 
packages in this way, each containing upwards of iiinehiiiu 
dred trees of ditforent kinds ; and 1 have lately received the 
pleasing intelligence, that they have all arrived safe and 
done well, but that some fruit trees sent to the same geiillc- 
man, packed in the usual way, were all sjioiled, owing to 
the heat of the Jiold of the vessel, in which all the packages 
were placed. 

The other box 1 now send to you, marked No. 2, con- 
tains specimens of ditterent trees, which were })acked up 
by my order, some of which have been in the boxes four 
months, and others a longer period, and the remainder now 
in the boxes are all in a similar state of prcservalion, and ( 
have little douht will remain three months longer, or more, 
without injury. 

1 must beg leave to observe, that the principal cause why 
things of this nature do not succeed iu long journeys i«, tliat 
if the jiackage, (as is commonly the case) becomes b) any 
means damp, it is very liable to heat, and the contents to be 
thereby very much injured; and if left dry, the moisture of 
the trees becomes exhausted, and they consequently die for 
want of nourishment. Tlie mode recom in ended some }ear - 
ago by Mr. Kllis, of planting the articles in tubs or boxes 
of earth, is attended with so much trouble, that it has beia 
seldom found to succeed. 

In packing my plants, I make use of the long white 
moss, the pha^num palustre of Linnaius, which grows in 
great plenty on peat bogs, and, when decayed, forin>; a gi v'iat 
portion of that substance. It difters materially from other 
vegetables in possessing the power of retaining moisture in a 
wonderful degree, and it docs not appear to be liable to 
fermentation in any situation, even when laid together in 
groat qutintilies; hence a decomposition docs not readily 
take placc; and it preserves the power of affording moisture 

and 
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and nutriment to plants when completely enveloped in it^ as 
appears by the above experiment. 

I am, with great respect, Sir, • 

Your very obedient, and most humble servant, 

WILLIAM SALISBURY, 

'WE hereby certify that we packed up the several trees 
and plants at the times marked in the labels of those in the 
box No. 2, by desire of Mr. Salisbury, and that the said 
specimens have remained ever since in the boxes as above 
described. 

ALEXANDER REITII. 

JOHN WOODHOOD. 

DEAR SIR, 

THE prosperity of a country was never more rapidly Benefits of the 
promoted, than we have liaj)pily witnessed in our own nation 
within a few years, since tlie study of natural history has 
become so general among all ranks of society ; and pro* 
bably nothing has contributed so much thereto as the ex- 
tended knowledge of botany, and the iiuhierous collections 
of vegetable productions, which have lately been intro- 
duced from all parts of the world. From such sources our 
agriculture, and many of the arts, have been greatly im- 
proved; yet much still remains to be accomplished by the Much still 
assiduous Iiolaiiist ; for instance, neither (he plants prodiic- 
ing the cim liona, or which nourish the cochiriLal, have yet 
I’eujt’hed our soil, nor are we even acijuainted with those 
which yi(dd many of our most useful drugs. This is owing, fioui thediffi- 
in a great measure, to the diliiculty of procuring perfect 
seeds, it being a well known fact, that many kinds will not 
vegetate, if left dry but a short time after gathering ; and 
the diflicnlty of keeping plants alive during long voyages has audpldutsalivf\ 
been almost an insuperable obstacle. Impressed, therefore, 
with the importance of the subject, I wrote to you on tho 
9th of January last, and have now the pleasure of commu- 
nicating to the Society of Arts, &c., for the benefit of the 
public, farther particulars of the mode 1 have discovered; 
and by which 1 am convinced, from actual experiments, • 
trees or plants of all kinds may, with ease and certainty, be 
transported from any part of the globe to this country and 
our colonics; being coukdciit, that our commerce will be 

improved 
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improved by a more certain mode of oA’porting the nume# 
rows fruits witli which om* nurseiie*. exclusively abound. 

1 hail, some time ago, an opportunity of viewing a large 
heap of iLosb (y)ha!(ninn palustre^ Linn.) which had been 
collected for decorating a grotto. 1 observed, that, al- 
though it had lain exposed fin* several months ir: the heat of 
summer, yet, with tin' exception of the very outside of the 
heap, its panieles a-ppeared in (he same state as when tirst 
collected, and that a gentle state of vegetation was still go- 
ing on. I moreover observed, that several species of heaths, 
grasses, and plants, that had been by ehance collected in 
the heap, were preserved, and in several instances had tlic 
same appearances as when grownij:; othiTs were a little 
blanched for want of light; but even tiiete were alive, and 
I capable of grc»w inc by proper management. These circum- 
stances led me to make some ev})eriinen(s to ascertain how 
long trees of didv'rent kinds might be jireserved in this sub- 
stance, M'h Ml excluded from the exfernai air; and 1 so far 
Bucc'codid, as to kee[)the!n torsi\ montlis, part of which time 
had been extreme h /t vua^her, and 1 had afterward the 
plea'-iire of giuisi" them to irro * in my girdt'ii equal to any, 
that had been transplanted iIm siason. 

As [ have criiluivo n to discover what property this 
•I'lrticiilar ii!«)bs possesses. w!:eri eonip iretl with others gene- 
rally i.sej Tor packing pLiiu-, i ‘diali remark, that, as its 
name iinplles, it is in a groat m ‘asure an aquatic, and con- 
sequently rn*( liable to injury rr»>ni moisture, which it has 
the L'owei of retainiiig in a wondeiful degree, while all the 
spetiebof hypniim cannot be prevented from rotting, nn. 
less lliey are kept pt‘rfee(iy dry ; and although the mosses 
in general, when moistened with water, are useful to wrap 
round the roots of trees when packed up, yet they gradually 
nndeigo a decomposition ; and consequently, if plants were 
completely enveloped therein, they would decay in time 
from the same cause, which I have proved in many in- 
stances. 

I was th Tefore led to ascribe tlio advantages, which the 
sphagnum nahistre possesses, to its property of holding wa. 
ter, and resisting fermentation ; and I am confirmed in this 
ppinioii, by a letter, which 1 liave received from my worthy 

friend 
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friend Mr. A. T. Thompson, to whom I had submitted 
some of that moss, for a chemical analysis, and whose let- 
ter f now enclose. 

The manner in which I have been accustomed to pack Mode of pack- 
up plants is as follows. When the moss is collected 
the bogs in which it grows, it should be pressed, in order 
to drain out as much moisture as possible, and having boxes 
prepared of sufficient sizes for the young trees, (which may 
in some instances be shortened in their branches^, 1 lay in 
the bottom of the box as much moss as will, when pressed 
with the foot, remain of the thickness of four inches. A 
layer of the plants should then be put thereon, observing 
that the shoots of each other do not touch, and that the 
space of four inches be left round the sides ; after this, 
another layer of moss, about two inches thick, is placed, 
and then more plants ; and 1 thus proceed, till after the 
whole of the plants are pressed dow^ii as tight as possible, 
and the box filled within four inches of the top, which space 
must be filled with the moss: the contents arc then trodden 
down with the foot, and the box nailed closely up. 

When trees arc intended to be sent to distant countries, Treatment 
1 should advise such to be selected as arc small and healthy 
and when arrived at their place of destination, they should ‘ 
be cut down quite close, even to the second or third eye 
from the graft, or, in trees not grafted, as near the former 
gear's wood as possible; and having prepared beds according 
to the following mode, let them be planted therein, to serve 
as a nursery ; for trees of every description sufler so much 
from removal, that, unless the weatlu^r is particularly favour, 
able, they do not recover it for some time, even when only 
transplanted in their nadvo climate. 1 do not think it ad- 
visable, therefore, to plant them at once, where they are 
liable to sufier from want of water, and other attentions ne- 
cessary to their perfect growth. 1 therefore recommend 
beds to be thus prepared for them, viz. On some level spot 
of ground, mark out beds live feet wide, and leave walks 
or alleys between them, of two feet w ide, throwing a por- 
tion of the earth out of the betls upon the alleys, so as to • 

Uavc them four inches higher than the beds. 


If 
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If the ground is shallow, and the under stratum not fit 
for the growth of trees, the whole should be remored, and 
the beds made good with a better soil. 

The advantage arising from planting trees in this way is, 
that, the beds b.’iug lower than (he walks, the wat r which 
is poured on, for snpjxjit of the trees, is prevented froin 
running oif. The plants are also less exposed to the infliu 
cnce of the v, inds; and, if a dry and liot season should im« 
mediately follow after they aie planted, hoops covered with 
mats, strav^, or canvas, may be placed over tiiem, to pre- 
vent the sun from burning the plaijts, and to hinder a tog 
speedy cvajioration of moisture. 

Shades for ihe In warm cKmates, canvas cloth will answer best for these 
^liadcs, to be fixed during the heat of the day, so as to pre- 
vent the surface of the mould from beconnng diy ; and if a 
Jittle water be sprinkled upon the canvas, once or twice dur- 
ing the day, it will keep it tight, and produce a moist at- 
mosphere underneath, which will greatly facilitate the 
growth of the plants. 

These shades should be remov^'d at the setting of the sun, 
and the plants then watered, vvheii they will aho receive 
the benefit of the dews daring the night. Tn the nioniing 
the shades should be replaced, and the plants thus protected 
till they can stand the open air, to which they should gra- 
dually be inured by removing tli»'. shades daily more and 
more, till they can be wholly taken away. 

Pistanrc of fust The plants should be planted in rows across the beds,. 

about three inches distance from each other, and the rows 
should be about nine inches apart; and when the plants have 
grown thus for one year, they may be removed to the places 
where they are intended to remain. 

1 remain, dear Sir, your obedient servant, 

WM. SALISBURY. 


DEAR SIR, 

Analysis of the THE analysis of the moss, which you put into my 

^ ^ hands, has afforded the following result. 

A portion of it macerated in boiling distilled water, for 
twenty-cight hours, yielded a pale straw-coloured, slightly 
mucilaginous iiifusioD, which was nearly insipid, and of 4 
disagreeable odour. 

The 
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The infusion of IKinus was roddened when addl'd to it. 

With the nitrate and acotite of barites, insoluble precipitates 
were thrown down, as was also the case with the acetite of ^ 

lead. Sulphate of iron gave a very slight olive tinge to the 
infusion, after standing eight hours; and with the solution 
of gelatine, a small qiiuntit}' of a whitish fiocciiient pre- 
cipitate was formed, after standing twelve hours. The 
oxalic acid, .I'^olutiun of pure ammonia, and the nitrate 
of silver, produced no eil'ect on the infusion. 

Tiic conchision to be dtawn from these results is, that 
the moss contains in its composition, beside the ordinary 
principles of veg«'(ables, a very small portion of gallic acid, 
and of tannin, some sulphuric acid in dn uiicombined state, 
mucilage, and extractive matter. No iiifercrico can, there- 
fore, be drawn from rliese results, which explains in any 
degree the effect? of ti e moss in preserving the vegetables 
that arc enveloped in it; nor is there any eflcct produced 
in the air by it, more than is produced by mosses in general, 
when in an iincorruptcd state; other causes to explain the 
preservative property of the moss must therefore be looked 
for, and these are to be found, in my opinion, in the pecu- 
liar qualities of the mo^s, connected with its own existence 
as a living plant. 

riaiits w hicli arc taken from the earth, and packed up to PKini.; will not 

be sent abroad, or to anv distance so considerable as to 

’ , k<'piiilivc. 

keep them for ^ome length of lime in the package, will not 

vegetate v\heu again taken out of it and planted, unless 

some degree of vila’ity has been preserved during the period 

that they have been out of the ground. 

To piestTve tliis, four cireiiuistauces are essential in the Circumstances 
packing lUiiterial ; softness, in order that the delicate I'arts 
of the enveloped vegetable bo not injured; looseness, that a 
certain portion of air bo contained in it, and that an equal 
temperature maybe preserved; moisture; and the power 
of resisting fermentation, and the putrefactive process. 

All of these circumstances this moss possesses in a remark- Bug mocsemi- 
able degree; its power of absorbing and retaining mois- 
turn is more considerable than tfnii which perhaps any other * 
moss possesses, it is lighf, soft, and loose in its texture, 
and its vitality is so considerable, as to carry on the powers 

of 
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of yegetation, and consequently to enable it to resist fcr« 
mentation and putrefaction for a Tcry great length of time. 

Placed under such circumstances, the plants, which arc 
packed up in the moss, enjoy a kind of life in some degree 
similar to that enjoyed by an animal in a torpid state, the 
functions of life are supported at a yory low state, but still 
sulhcient to preserye them in a situation to be acted upon 
by fayourable circumstances, when again planted. Such is 
the theory 1 hayc formed of the effect of this moss in pre* 
serving plants ; the many necessary calls of my profession 
have not allowed me time sufficient to investigate the sub- 
ject, with all the attention 1 could have wished to have 
bestowed on it, and must also plead my apology, for the 
hasty manner in which my opinion is presented to you. I 
consider the discovery of much value, both to botany and 
agriculture. 

Believe me, 

Yours truly, 

A. T. THOxMPSON. 


Dear Sir, 

IN addition to the account which I delivered to you, re. 
spccting my method of packing plants for exportation in 
the sphagnum palustre moss, 1 beg leave to observe, that, 
at the time the case w’as packed up, which 1 sent to the 
Adelphi in January last, a similar package was sent from 
me to Sierra Leone, by desire of the African Institution, 
who wished to introduce into that colony the mulberry tree 
for feeding silk worms; also difficrent kinds of vines, and 
other fruit trees, amounting in the whole to nearly fifteen 
hundred trees. 

They arrived there in about four months after the pack- 
age was made up, and the trees were planted under the di- 
rection of a gentleman, to whom I gave a copy of the in- 
structions, which accompanied my former letter to you of 
last January. The following account of them has since 
appeared in the African Herald. ‘‘ A number of fruit and 
other trees, among which arc the white and red mulber , 
vines, &c., have been sent from London, by order of ti.e 
African Institution; all of which are at present growing 

here^ 
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hpre, in a very flourishing state; and a piece of ground is 
clearing in the nioiintaiiis, to which they are intended to 
be removed the next season.’* 

I requested llio gentleman, to whose manat 'ment the Afri'an pTants 
plants were enfnibted, to acquaint me how tli iicceeded, feglar. . 

, and to' use the same moss in jiaeking up for me simie of the mos'., 
wild plants of (liat neighhoiirhood, which he did in Jtuie 
last; and at the same time 1 received a letter from Mr. 

Macaulay of that place, uith the follow: intelligence. 

The jilants which were bought of you, and sent out by 
the Afrlcaii Institution, aP thrive very well, except the 
tea tree, sour sop, :»nd a few others. The mulberries, &c.j 
grow most luMiriantI) : most of the trees have been re- 
moved to a mure temperate situation, about three miles 
hence, v, lie re the remainder will soon also be planted.” 

This letter arrived b} the DiTweiit, captain Colomhine, and arri^pd in a 
who abo brought me a box of jilauts packed up in vlg*^tiiig^ 
moss, which had been previously sent with the above; and 
Rllliough the package did not arrive at Brompton before 
the 5th of October last, the plants were in a fine state of 
vegetation, and are now growing in my hot-house; and 
even the moss itself had preserved its vegetative state, and 
was jierfect. 

1 have been thus particular in my description of the fact, 
as it is a corroborating proof of the utility of thin moss for 
j%ucli piiri)oses ; and as the removal of trees cannot be other- 
wise eilectcd in Jong \o>.iges, without great expense and 
inconvenience. 

1 am, with great respect. Dear Sir, 

Yours very truly, 

M ILLIAM SALISBURY. 


Rrfcrcnce to Mr, Stdr^fmrj/s Method of wrf/rffg/V/g Plants^ 
after thcr are removed from the Package, Sec Plate 
IX, 3. 

The plan fig. 2, at the. bottom of plate IX, represents, ATi*‘iiorl of ma- 
on a small scale, section.s of^lhc beds and alleys, with the 

’ ^ ’ •^1*! I.T T 

plants as first set. The beds, art, arc to be made on level tlun 
ground, each bed to be five feet wide, with a s])ace, 

betw ecu 
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bct^TCcn each for a road. A portion of the earth is to be 
thrown out of the fire feet beds, upon these roads, so as to 
raise them four inches higher than the beds, as shown in the 
plan ; C represents the plants as first set out, with an arched 
cover of canvas cloth over them ; D shows the plants when 
they have grown in the beds for some time, and in a state 
ready for planting out. 

To illustrate the mode of cutting or pruning the plants, 
after they are removed from the package: fig. 3, No. 1, is 
supposed to be a fruit tree, of one year’s growth from the 
graft, that is a maiden plant. It is to be cut down as is re., 
presented in No. 2, and the next season’s growth will form 
the tree No. 3. When it is fit to remain as a dwarf, or if 
pruned, as is represented in No. 4, it will form a standard, 
or such as arc usually planted in orchards with high stems, 
in order to be out of the reach of cattle. No 5 is supposed 
to represent any small tree, that has not been grafted, but 
cut down for planting. No. 6 is the form it will make the 
following season, when it may be left; or, should it be in- 
tended for timber, or have a crooked stem, cut it close 
doun to the ground as at No. 7, and it will tlirow up se- 
veral shoots, which should be all cut oft’ but the strongest, 
and tiiat will make the tree No. 8. This may afterward 
be kept trimmed up to a single stem, and a tree be formed 
much better than in any other mode. 

N. B. The packages of plants, Nos. 1 and 2, men- 
tioned in Mr. Salisbury’s first letter, w’crc opened and exa- 
mined by the committee of agriculture, on the Kith of 
January, 1809, when all the plants appeared to be in a 
state fit for vegetation. The boxes were then closed, and 
placed in the society’s model room, and opened again on 
the 30th of May, at the distribution of the rew'ards of the 
society ; the plants wxre then in a state fit for growth, hav- 
ing formed both new roots and branches during their con- 
finement. It appears, therefore, that the plants were, from 
their first enclosure by Mr. Salisbury, thus preserved nine 
months out of the earth. 
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V. 

D cscripiion of an Apparatus used at Sheffield for cleaning 
Chimneys: by Me \ Samtel Roberts, Chairman of a 
Committee appointed at that Place for encouraging the 
Szoeeping of Chimneys xcithoiU the use of Climhing^hoys*m 

XflE two brushes, Plate X, fig. 1 , ami 2, arc those \ pparatus for 
which at present appear to answer best the intended pur- 

* * * * chiii»aey':. 

pose. Fig. I is the easiest to work in difiicult chimneys; 
but in those which are tolerably straight No. 2 will be 
found llie more convtMiieiit, as it clears itself better of the 
soot in ascending. Soldered on the inside of the iron hoop 
A, at is a hollow iron tube, going through the wooden 
balls B. The nut C screws upon the upper end of the 
hollow tube, through which the rope passes, and fastens 
Ihc whole together. The balls B arc put upon the tube in 
separate parts, divided at for the conveiiienry of putting 
in and replacing the brush part which is composed of 
bristles, whisk, and w halcboiic. The whisk (which should 
be well selected for the purpose) is in the middle, on each 
side of which, above and below', is a row of w halcbone, 
split thin, with the fiat sides towards the whisk, and above 
and below the whalebone are bristles. Care must be taken 
that the whole is not too thick and strong, othcr\vii>e it 
will be difiicult to get in and out of the pipes on tlic lops 
of the chimneys ; where they are pressed together betw een 
the balls B, they should not be thicker than three eigluhs 
of an inch. Great care must also be taken, that the parU 
of the brushes arc well fastened ttjgcthcr, and firmly fixed 
between the balls B, so as not to be loosened in working. 

The diameter of the balls B is three inches. The distance 

* Al)ndgcd from the Trans, of Ihc See. of Ails, ^ol. \x\ii, p. 

JOi,}. Tile Society, anxious to relieve the sulTerings of liumanil}, 
have attended with much pleasure to the endeavours of the inha- 
bitants of Shefiield, and cooperate with lliem in their attempts to 
supersede the necessity of einplvying climbing bo}s; they have, 
tiu refore, immediately on receiving the following comniuiiicatioii* 
ordtn-d it to be inserted in their volume, and an explanatory en- 
graving of the machinery employed to be annexed. 


betw^cen 
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between the two brushes FF, in drawing fig. 2, is abonf 
four inches. The wooden tubes D, (which are about one 
^ inch in diameter,) through which the rope passes, should 

Hot be loo long ; the shortest next the brush should not 
exceed fifteen inches. They should gradually increase in 
Jengih as they recede from the brush to the bottom, where 
they should not exceed thirty inches. The brush, fig. 3, 
is a good deal similar to a bottle brush, the handle about 
four feet long, made of whalebone, wrapped with iron or 
brass wire, the brush part made of bristles only. Jt will 
be found to be very useful in cleaning shoit llues, &c. in 
kitchen chimneys. 

Fig. 4 is a kind of tent, within which the machine may 
t’ontiivanrc for ijc worked. It will be found useful in rooms, where it is 
ioot fromllving P^*‘^*cul^ to prevent the Ica^t particle of soot 

into the room, from escaping. The cross bars K arc of oak, about one 
inch and a half broad, and half an inch thick, turning 
upon ail iron pin at/. GG are two small iron rods, slip- 
ping upon pegs at /t, to each of which is suspended a linen 
curtain, the one next the chimney, JI, a short one, the 
other, as shown by the dotted line I, a long one, reaching 
to and resting five or si.x inches upon the floor, ec are 
small pegs, which, when the bars F arc closed, fit into 
the notches so as to stop the bars in the proper place, 
and prevent their being opened the wrong way. When the 
bars K are opened, they stretch the tajics K, which are 
fastened to the tops of the bars /i, and are about three 
feet si.v inches long, to which extent only they sutler the 
burs to open. When thus extended, and placed in the 
proper situation, a loose sheet, of the same kind of linen 
as the curtains, is thrown over, and hangs down over 
the tapes, and upon the floor at each end, buttoning to 
the curtains at the corners, so as to form a com|)lcte tent, 
about five feet long, four feet wide, and five feet high, with- 
in which both the man and the buy can stand with the ma- 
chine to work it. 


YL Abstract 
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Abstract of a Paper on the hitter Substances formed the 

Action of Nitric Acid on Indigo : by Mr, Cjieviieul • 

§ 1. Before i recite my experiments on the bitter Action of nitric 

and acid substances, that arc obtained by treating indigo 
with nitric acid, 1 will briefly advert to the labours of 
others on the same subject at diflferent periods. 

2. Mr. llaussmaii was the first, who made known the for- Amerfrom It, 
matron of the bitter principle by the action of nitric acid 

on indigo. Mr. Welthcr afterward obtained it from silk hj and from silk, 
means of the same acid, described its principal properties, 
and gave it the name of amer. 

3. Messrs. Proust, Fourcroy, and Vauquelin, have shownAlirostalt 

in several papers, that almost all organic substances, - 

the composition of which nitrogen enters, yield Welthcr^s ad frequently* 
amer, and frequently benzoic acid. ijcizoic acid. 

Messrs. Fourcroy and Vauquelin studied with great at- PfO)crties of 
tention the properties of the amer obtained with indigo. 

They observed, that it was acid ; and that it was to be con. Vauiuelin. 
sidered as a superoxigeuated hydrocarburct of nitrogen, 
forming with pure potash a detonating compound, w hich 
ajjpeared not to contain any nitric acid, as Welthcr had 
said. They observed farther, that, if the action of the 
nitric acid on the indigo was stopped, before the whole of 
.the amer was formed, an acid was obtained, which sublimed 
in white acicular crystals, and appeared much to resemble 
benzoitt acid. 

4. Mr. Hatchett, in his learned researches concerning the Mr. Iltcheti’s 
action of sulphuric and nitric acids on vegetable compounds, ariificJunmn. 
made known several products, that precipitate gelatine 

as tannin docs; and on account of this property, com. 
bined with several others, he called them artificial tanning 
matter. 

5. I observed in the year 1808, that the extract of Brazil Action of nit: 
wood was converted by nitric acid into a bitter substance, 

• 

♦ Ann. (li* Chim. vol. Ixxii. p, 113. Head to the National In- 
stilute, IheJOlliof Nov., IS'jy. 
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ACTION OF NITKIC ACID INDICfO. 

that difuTcd from tlir amcr of Welthor: and considered if 
as a compound of 7titric add, amc/'y and ariifidal tannin. 

G. Mr. Braconnot, in a pap^r on gum. resins, speaks of 
an addy tThich lie obtained uilli aloes and nitric acid. He 
remarked, that (his acid bore some analogy to the amer of 
indigo, and also to an orango-colourcd substance, that 
Messrs. Fourcroy and Vauqucliii had formed with muscular 
fleah and nitric acid*. 

7. In the month of January, 1809, I resumed my exa- 
mination of the amer of Brazil wood, in order to find how 
fjr it resembled the aloetic acid of Mr. Braconriot, when 
J3Ir. Vauqueliii commiinirated to me a letter, in which he 
»ras informed, that Mr. Moretti, professor of chemistry at 
L'dina, had obtained., by distilling indigo with nitric acid, 
an acid, that formed a detonating compound wilh potash, 
soda, (he oxides of iron, lead, silver, <S:c. 1( was added, 

that Mr. Moretti considered it as a new acid, because it 
could not be confounded with the benzoic, which Messrs, 
Fourcroy and V’^auquelin said they had formed with indigo, 
Mr. VauqucHn was desirous, that f should repeat these ex- 
periments; and at the same time niiiK'sted me to examine, 
whether these acid and detonating products did not owe 
their properties to some nitric acid, which they retained in 
combination. 

§ II. S. Into a retort I poured four parts of nitric acid 
at 32"^ [1-2S3] diluted with four parts of water. A re- 
ceiver being fitted to it, J placed it on a moderately warm 
sand heat, and added gradually two parts of Guatimala 
indigo coarsely pounded. The mixture grew hot, and a 
quantity of nitrous vapours, carbonic acid, icc.y was evolved. 
Fearing the action would become too violent, 1 removed 
the apparatus to a cold sand bath, and left the substance!) 
to themselves for four and twenty hours. 

9. During this time nitric acid, prussic acid, and a small 
quanrify of yellow bitter matter, had passed into the re- 
ceiver. 

10. The liquor, that remained in the retort, was of a 
reddish yellow, and tjj^o concrete substances floated on it. 

The 


* See Journal, vol. xxvii, p, 361. 
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The most abundant had <he appearance of a resin. The 
other was of an orange-colour) and disseminated in this in 
the form of clots. These were both separated from the li« 
quid) washed with cold water, and then boiled. The resin- 
ous matter congealed on cooling; and the orange-coloured 
sjLibstaiice, after haTing dissolved, fell to the bottom in small 
grains, which did not adhere. to each other. 

11. The water, that had been employed to separate these The liquid 
two substances, was added to the liquor (10) left in 

retort, and then distilled. iN'ifric acid, prussic acid, amcr, Products, 
and a little ammonia, passed into the receiver. The con. Yielded crystah 
erntrated liquor on cooling let fall crystals formed of the 
fmer of Well her, and of the de^izoic acid of Messrs. 

Fourcroy and V^auqueiin. Having dissolved these in hot 
water, I obtained by cooling the crystallized acid^ retaining 
a little amcr; and by evaporating the liquid fine yellow scales 
of amcr. 

12. The liquid, which had furnished the crystals (11) of Fat oil from 
amcr and acid, after boiling down let fall a red liquid 

stance resembling a fat oil. 

13. The supernatant liquor (12) was evaporated to dry- More of t hi,, 
ness, and hot water poured on the residuum. Oxalate 

time left undissolved; and the water, on cooling, let 
fall some oily matter, and afterward a yellow sediment^ 
zchichy:as pretty so ft, and tlillcred from the oily matter only 
in the proportion of its principles. 

-• -14. I shall now proceed to examine, Istthcamer; 2d, The pioduct.- 
the acid .substance, w'hich has been compared to benzoic 
acid ; 3d, the resin* The other products being only com- 
pounds of these three, I shall not speak of them under se. 
paratc heads; but 1 intend in a future paper to return to 
the substance of an oily appearance. 

§ III. Art 1. Of the Amer. 

15. The scales of amcr, which I mentioned (11), re. The amw im- 
tained a little re.sin, whence they derived a deep yellow 
colour; and a small quantity of ^he acid, which has been 
called the benzoic, but which 1 shall designate under the 
name of volatile add. 

Supplement. — Vol, XXX. A a 
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Apparatus for 


lu propeities When the amer is Tery pure, it is white incliniag to 
en pure. straw-coIour. Its solution in water is not reddened by 

» salts of iron at a maximum. That which was employed in 

the following experiments had been boiled in nitric add: 
afterward crystalized repeatedly; combined with potash, 
and then separated from it by muriatic acid ; and lasjtly 
crystallized, till, when redissoWed in water, it no longer 
precipitated solution of silrer. 

AcrioM of heat 16. The amer, being gently heated in a common phial, 
sublimed in little needles, or scales, of a white colour in- 
clining to straw.ycllow. Thrown on a redhot iron it took 
hre, and left a coal, which melted. If exposed to a red 
heat in a retort, a pretty strong smell of nitrous acid and 
of prussic acid is evolved. 

Apparatus for To examine the products of the amer subjected to the 
products"^ action of heat, I contrived an apparatus consisting of a 
glass ball surmounted with a tube, which terminated under 
a jar filled with mercury. Into the ball 1 introduced 2 dec. 
[3 grs.] of amer, more would have burst it, and fastened 
the tube to the jar by means of a wire. 

Heat applied. 17. When the apparatus was thus arranged, I heated the 
ball with a redhot coal; the amer melted, grew black, and 
took fire ; a light coal remained ; and aqueous vapour, gas, 
and a little charcoal passed into the receiver. 

Gaseous pro- The gaseous pr/oduct reddened litmus paper* It had the 
smell of nitrous acid, mixed with that of prussic; and 1 
analysed it in the following mode. I first passed seme 
water into the jar, and a slight absorption took place. 
Carbonic and When this appeared to be at an end, 1 shifted the water to 
prussic acids, another jar filled with mercury; and found, that it had 
‘ dissolved a portion of amer, which had been volatilized 
without decomposition, some carbonic acid, and some 
Mode of detect* prussic acid* To detect the latter it was necessary, to sa. 
iog the latter, turate the liquid with carbonate of potash; and pour It 
into a small glass retort adapted to a receiver, in which 
were some threads twisted together, impregnated with green 
sulphate of iron, and afterward dipped in a weak solu- 
tion of potash. On distilling, water and prussic acid 
passed over ; and the thread, after having been washed with 
weak muriatic acid, became blue. (If sulphate of iron 


Heat applied. 


Gaseous pro- 
ducts. 


Carbonic and 
prussic acids. 
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were mixed directly with the liquid saturated with potash^ 
no Prussian blue was obtained). 

The residuum of the distillation was reddish, and gelati- Residuum, 
nized. Sulphuric acid eToIvcd from it a smell of prussic 
acid, mixed with that of nitrous acid. 

• The water therefore had dissolved, beside the undccom- Nitric acid and 
posed amcr, carbonic acid^ prussic acid^ and nitric 
and I have every reason to think, that it contained a little 
ammonia* 

18. The gaseous residuum insoluble in water was placed The gaseous ' 
in contact with a solution of potash for ^^cnty-four hours, 

in order to abstract from it the carbonic and prussic acid, were 
that it might still retain. After this it was carefully wash« 
cd. In this state it did not redden infusion of litmus; but 
as soon as it was exposed to the air, it reddened it, and 
produced a pretty strong smell of nitrous acid; so that it 
must have contained nitrous gas. It burned in the same 
manner as oily hidrogen. 1 had observed several times, 
that this residuum extinguished burning substances, because 
then it contained a great deal of nitrogen gas; and at other 
times, that it burned like carbonic oxide gas. It appeared, 
that these differences were owing to the degree of rapidity, 
with which the amcr was decomposed. 

The gaseous residuum insoluble by water or potash, there, nitric oxide, 
fore, consisted of nitrous gas ^ inflammable gas ^ and 
gen. As I was not able to make an accurate analysis oT 
*this residuum, I cannot say whether the whole of the ni- 
trogen came from the air in the apparatus, the oxigen of 
which was converted into nitric acid by the nitrous gas; or 
whether part of it arose from the decomposition of the 
ainer. 

19. From these facts it appears to me, that amer is a Composition of 
compound of nitric acid^ erad a vegetable matter probably 

of an oily or resinous nature. Perhaps it may be objected, 
that the nitrous gas obtained may be formed during the 
process, by the compression the passes undergo : as is the 
case when hidrogen is detonated with oxigen containing ni. 
trogen in Volta’s eudiometer, or in a glass globe for the re- 
composition of water: but the compression of the gasses in 
these apparatuses appears to me to be much greater, than 
A a 2 they 
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f)tej ctpericnce iit the detonation of amer. However, the 
facts that follow, and those which I purpose to relate, 
will show, that it is more natural to consider anier as a com« 
pound of nitric acid, than as a substance formed directly of 
oxigen, hidrogen, carbon, and nitrogen. 

20. Anier is much more soluble in hot water than in cold. 
Its solution is acid, Tery bitter, and even a little astringent. 
If It be mixed with a concentrated solution of potash, small 
ncedly crystals of a gold colour are obtained, which are a 
compound of amer and potash, and hare been described 
by Welt her, Fourcroy, and Vaiiqiielin. These crystals 
detonate loudly when heated. They cannot be heated in a 
glass ball without breaking it to pieces. If 15 cent. [2grs.] 
be heated in a small assay matrass, aloud detonation is pro- 
duced, the vessel is filled with soot, and a smell of prussic 
acid is emitted. If the matrass be closed as soon as the de- 
tonation has taken place; and, when it is cool, a solution 
of potash be poured in, and afterward of green sulphate 
of iron, prussiaii blue will be obtained. 

100 dec. of boiling water dissolved 7 dec. of the detona- 
ting matter. On cooling, a great part of the latter sepa- 
rated in the form of small needles. The solution was not 
acid, and did not appear alkaline. 

This compound is decomposed by nitric or muriatic acid 
at a boiling heat, as Messrs. Fourcroy and Vauqiielin ob. 
served ; and, on cooling, the amer crystallizes in white 
scales, inclining to straw.colour. But a very remarkable 
fact, which proves, that there is no such thing as elective 
attraction, is; if you take a solution of potash, supersa- 
turated with nitric or muriatic acid, mix with it amer, eva- 
porate to dryness in a small capsule, and dissolve the re- 
siduum in hot water, you will obtain on cooling small de- 
tonating crystals, of a gold colour, formed of amer and 
potash; whence it follows, that amer decomposes nitrate 
and muriate of potash. 

Thus we have two opposite effects, that occur within 
range of temperature the extremes of which are by no means 
remote; and which are easily explicable, if we attend to the 
rircumstapccs. In the first, we perceive that the amer 
must first separate, since potash is capable of forming with 

the 
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the nitric or muriatic acid a compound more Foliible in 
water than amer: the latter therefore is separated by the 
force of crystallization. In the second experiment, the 
amer and potash, being more fixed than the nitric or muriatic * 

acid, combine ; while the acid flies ofiT by the expansive 
power pf ‘heat. 

Amer combines very well with ammonia, and the result Union of met 
is small yellow scales, which scarcely detonate on being 
heated. 

21. Amer unites with lime, barytes, and strontian, and the earths, 
forms compounds soluble in water. It requires but a very 

small quantity of lime, or even of carbonate of lime, to 
turn the crystals *of pure amer yellow. The mere contact 
of common paper is suflicient, to produce this elTcct. 

22. Amer dissolves oxide of silver, and forms with it otcMc of 
needles of a rich gold colour; bat they grow black by ex. 
posure to air. A similar compound may be obtained by 
pouring amer into a solution of silver, and leaving it to 
evaporate spontaneously. 

It dissolves carbonate of lead, and forms with it acicular cjri oraic of 
crystals, which are not very soluble, unless they contain 
an excess of amer. 

It equally dissolves red oxide of mercury. and oxj(h‘ ot 

All these compounds detonate when heated. mercui>. 

23. The theory of the detonation of amer is easily com. Theory at iu 
prehended. When its temperature is raised, , part of 

nitric acid is converted into nitrous gas. The other and 
greater part is wholly decomposed; the oxigen of the acid 
attacks the combustible principles of the vegetable matter, 
and forms water with the hidrogen, and carbonic acid with 
the carbon ; the whole, or part, of the nitrogen of the 
nitric acid forms prussic acid, and perhaps ammonia, with 
some of the hidrogen and carbon ; another portion of hi. 
drogen, uniting with carbon, forms oily infiammablc gas. 

The residual coal is so much the more bulky, in proportion 
as the amer has been less strongly heated, because then the 
most dilatable principles arc first pvolved. 

One thing to be observed in the action of a gentle heat^FixIty of th« 
on amer is the fixedness, that the constituent principles of 
^itric acid appear to have acquired ii| this compound : for 

wo 
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ipre find^ that combustion docs not take place^ till the char« 
coal is predominant. 

This fact appears to confirm the existence of nitric acid 
in amer ; because it seems, that the oxigen, if it were com« 
bined directly with the carbon, hidrogen, and nitrogen, 
would attack the bidrogen, as soon as the combination be- 
tween the principles of the amer was loosened by beat, 
tather than remain attached to the carbon, waiting till the 
temperature of the latter was sufficiently raised, to admit 
its combining with it*. On the hypothesis, that amer is a 
compound of nitric acid with a combustible formed of hi- 
drogeo and carbon +, weean better understand what passes, 
on heating it gently. In this case, part of the hidrogen, a 
little carburetted, is evolved at a temperature too lovv to 
separate the principles of the nitric acid, so that the nitric 
acid, when it has reached the temperature at which this 
separation is effected, acts on a combustible, that has al- 
ready lost a part of its hidrogen, and consequently finds it- 
self more carburetted than it was before. 

The detonation of amer ought to be loud, because it 
contains oxigen enough to saturate the greater part of its 
combustible elements, and form gaseous compounds with 
them ; but, as it is volatile, it follows, that one portion 
escapes combustion ; and that this takes place successively, 
because the heat is not uniform. Thus we can account for 
the effect produced by an alkaline base, when it is com- 
bined with amer, and when this compound is made to de- 
tonate. In this case, the amer, being rendered more fixed, 
becomes much more detonating ; because, as the heat is 
allowed to accumulate, its elements separate simultaneously, 
and thus produce a more forcible detonation. This is the 
way in which Messrs. Fourcroy and Vauquelin view tho 
action of the base ; and in proof of its truth it is to be 
observed, that the detonation is in general so much the 
atronger, in proportion as the base, with which the amer is 


* It is well known, that, in almost all cases, where hidrogm 
united with other combustible substances is present with oxigen, 
the oxigen attacks the hidrogen preferably to the others, 
t CoDtainiug perhaps a little oxigen and nitrogen. 

combined, 
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combined, is more fixed. Thus the compound of potash 

with amcr detonates more loudly than that of ammonia, and 

less than that of oxide of lead. But there are various cir. CirrumstaTices 

cumstanccs capable of modifying the strength of the deto- 

nation: 1st, the quantity of amcr united with the base: 

2d, the force with which they are combined : and 3d, the 
nature of the base. Thus, for instance, the metallic oxides 
that are easily reducible form compounds, that detonate more 
feebly than those that arc difTiciilt of reduction. 

24. The solution of amer precipitates isinglass: but the Amer preci- 
precipitate is soluble in an excess of gelatine, and in all 
the acids. This property 1 shall notice in a subsequent 
paper. 


§ III. Art. 2. Of the Volatile Acid. 

25. The orange-coloured matter separated from the resin The orange-co- 
by boiling water (10) was little soluble in cold water. * 

Boiling water separated some resin from it ; and the crystals, 
that fell down on cooling, were fawn-coloured. These 
crystals were composed of volatile add^ resin, and a small 
quantity of amcr. 1 purified it in the following manner. The volatile 
1 dissolved 5 gram. [77 grs.] in hot water, added in five 
portions as many grammes of carbonate of lead, boiled and 
filtered. On the paper was left a yellow powder, consist- 
ing of resin and a portion of volatile alkali combined with 
oxide of lead. To the filtered liquor 1 added sulphuric acid ; 
and the oxide of lead (with which the volatile acid had 
combined, forming with it a soluble compound with excess 
of acid) fell down in the state of sulphate. The liquor 1 
filtered still boiling, evaporated, and obtained by refrigera- 
tion white acicular crystals, united by their extremities in 
the form of stars. Having left them to drain, 1 rcdissolved 
them in boiling water, and thus separated a small quantity 
of resin ; when the crystals obtained by cooling were of a 
fine white like wax. To obtain these crystals in all their 
whiteness, care must be taken not to dry them on paper 
that contains carbonate of lime, or oxide of iron, as this 
would turn them yellow, or reddish. 

On boiling down the mother water, that had yielded thOMore obuioHl 
crystals of volatile acid, more crystals of volatile acid 

deposited " "** , 
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deposifcd, which were tinged yellow by a little resin ; and 
afterward a substance of an oily appearance^ which was 
composed of Toladic acid, amer and resin. 

26. The crystals of Tolatilc alkali have a taste slightly 
acid, bitter, and astringent. 

Thrown on redhot iron, one part is Tolatilized, another 
is decomposed, and loaves a coal that fuses. 

They may be sublimed in white needles, by heating them 
gently in a phial. 

Heated in the glass ball already described (16), they 
melt; part is volatilized into the jar; and what remains in 
the ball grows black, and leaves a bulky coal, which is 
slightly fusible. Much less gas is formed than in the deto- 
nation of amer. 

The gasses produced in this experiment have an ero- 
pyreiimatic vegetable smell. Distilled water absorbs more 
than three fourths, and then appears to contain nothing 
but carbonic acid^ except the undccomposed portion of the 
volatile acid. I could not obtain any prussic acid from it 
by distillation. The gaseous residuum insoluble in water 
and potash consists of nitrogen, ] had not enough to de- 
termine, whether it contained any hidrogen. 

27. The volatile acid is far more soluble in hot water than 
in cold. The solution has a very slight yellow colour. It 
reddens litmus paper. It does not precipitate gelatine like 
amer; and difFers from it in giving a fine red to all the salts 
of iron at a maximum, but it does not change the colour of 
the salts at a minimum. 

28. Nitric acid at 40® [sp. gr. 1 386] boiled on the vo- 
latile acid converted it into Welther’s amer. Muriatic acid 
appeared to have no action on it. 

29. The volatile acid dissolves very well in solution of 
potash; or in its carbonate, if assisted by heat, and car- 
bonic acid is evolved. On boiling down this solution, which 
IS of an orange colour, small red acicular crystals are form- 
ed. These are much more soluble in water than the com. 
pound of amer and potassium, are much less bitter, and do 
not detonate, but swell when placed on a redhot iron. On 
exposing them to the action of heat in the glass ball, first a 
yellow vapour was diseogaged, after which they melted, 

without 
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'Without emitting much light. An alkaline coal remained, 
retaining carbonic acid and pruftsic acid. There was also a 
little iindcomposed volatile acid. , 

The gaseous product consisted in great part of carbonic r.aceous pr<^ 
acid and nitrogen. 

. 30. Lime, barytes, or strontiaii water, gives the solu- The imd com- 
tion of volatile acid a fine yellow colour. On boiling down 
the compound of the acid and barytes, small orange, 
coloured crystals are formed by cooling, which, when ex- 
posed to brat, do not detonate, but grow red hot, and 
afterward leave a coal, that throws out a number of Jitile 
red sparks as it burns. 

All these compounds are decomposed by sulphuric, nitric, 
or muriatic acid. 

The volatile acid did not appear to me to decompose the 
muriate or nitrate of potash like amer. 

31. The volatile acid boiled with oxide of silver dissolves o\ldc oft.nver^ 
it; but, if the solution be boiled too long, it groves black, 

and the oxide of silver appears to be reduced. 

Assisted by heat it decomposes carbonate of lead, dis-oxule of lead, 
solves pan of the oxide, and deposits, on cooling, small 
orange- CO Ion red crystals, which melt without detonating. 

It dissolves red oxide of iron, and acquires a hyacinthine .iiH oxide 
red colour. 

All these compounds appeared to me to be acid. 

§ Til. Art. III. Of the resinous Matter. 

32. The resinous matter, which had been separated from Purifiratiomif 
the orange-coloured matter by boiling n atcr ( 10), was sub- 

jected anew to the action of this agent, till the water came 
off very slightly coloured. This required a considerable 
time. The insoluble residuum was treated repeatedly with 
boiling water, the resin was dissolved ; and a mixture of 
oxalate of lime, sand, &c. remained. 

33. The resin was separated from the alcohol by adding its 25 roi>crtii». 
wat^i, and the liquid evaporated. The resin thus obtained 

was brown, very slightly bitter, add gaie a faint yellow 
tinge to the water in which it was boiled. This water did ^ 
not ppccipitaic gelatine, and did not give a red colour to 
mlphate of iroDj but threw dawn with it a slight precipitate. 

It 
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It did not redden litmus paper, till it was concentrated bj 
boiling. 

When the resin was thrown on a red hot iron, it emitted 
a fragrant smell, and left a tumid coal. 

On distilling it in a small glass retort, I obtained, among 
other products, a liquid, that had a strong smell of prussic 
acid, and of oily ammonia. 

The resin is soluble in solution of potash, nitric acid, and 
alcohol. 1 believe, that, even after it has been well washed, 
it contains nitric acid in real combination, and a little vola- 
tile acid and aroer. It is probable, that all the resinous 
matters, which are formed in treating animal or Tcgctable 
compounds with nitric acid, retain a portion of this acid in 
combination. 


Impure part 34. The watcrs in which the resin was washed (32) were 
^ reddish, grew turbid on cooling, and let fall a resinous 

matter, which was a little tIscous, bitter to the taste, and 
appeared to differ from the washed resin only in containing 
a larger quantity of nitric acid, volatile acid, and amer. 1 
imagine it was by means of these only, that it dissolved in 
the water* 


On treating this resinous matter with one fourth its 
weight of carbonate of lead, I obtained a solution of amer, 
volatile acid, and lead. The resin was not dissolved, but 
retained a little oxide of lead in combination with it. 

If the resin be boiled with an excess of carbonate of lead, 
it is still acid, and still yields ammonia by distillation. This 
confirms me in the opinion, that it retains nitric acid. 

The resin treat- 35. The rcsin, when treated repeatedly with nitric acid 
nitric l*455j, was dissolved into a reddish brown 

liquor. From this water separated a substance of the yel- 
low colour of shamoy leather, which appeared to me to be 
resin combined with amer and nitric acid. Some amer, mat- 
ter of an oily appearance, and a little resin, remained in 
solution. 

Amer thn^ Though the rcsin, that had been employed in myexperi- 
foimcU from lU j^ents, contained a little amer, I have no doubt, that a 
certain portion was formed by the action of the nitric acid, 
as Messrs.. Fourcroy and Vauquelin have said. What ap- 
peared to me, to prevent the total conrersioa of the restil 

into 
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Into amcr, is the combination that takes place betvrecn 
these two products. I have even observed, that this com- 
bination is capable, in a certain degree, of defending the ^ 

volatile acid from the action of the nitric acid. 

§ IV. Rejections on the Nature of the Volatile Acid and 
of theAmer. 

36. If the amer be considered as a compound of nitric NAture of th* 
acid and a vegetable substance, the nature of which is 

unknown, we shall be led to regard the volatile acid as a 
similar compound, differing from the former onl}' in con. 
taining less nitric acid. 1 am fully aware, that I cannot 
prove these assertions by direct experiments; but, if we 
compare the facts mentioned in this paper, we shall see that 
they have a great appearance of truth. 

1st. The volatile acid audits compounds, wl^on exposed to 
heat, comport themselves nearly in the same manner as amer 
and its compounds. The ditt'orent quantities of nitric acid 
they contain explain why the former only melt, while the 
latter detonate forcibly. 

2d. Nitric acid boiled with the volatile acid converts it 
into amer. 

3d. The compounds of amer have a great resemblance to 
those of the volatile acid. Their taste is more or less bitter, 
their colour a yellow, more or less deep. 

4th. If it be true, that the matter combined with the nitric 
^pid is of an oily nature, wc can conceive, why the amer is 
more soluble in water than the volatile acid, which contains 
less nitric acid ; why the volatile acid is more soluble in 
alkalis than in water; and why the compounds of amer aro 
lighter coloured than those of thevolafilc acid. 

If it be asked, why the volatile acid, in its decomposi- 
tion by heat, gives out no nitrous gas, while the amer docs ; 

I answer, there are two reasons why the nitric acid of the 
forro'^r should be radically decomposed : first, because the 
combustible elements in the former arc in larger proportion 
than in the amer; secondly, because 'the nitric acid is more 
strongly retained by it. • 

37. If these reasonings be just, the volatile acid maybe 
termed amer with a minimum of nitric acid; and Wclthcr’s 
j|mer, amer ^ith a maximum of nitric acid, 

I 
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It remains for farther experiments to show, whether it be 
possible to separate the nitric acid from these substances, 
without employing the assistance of heat; and whether 
the amer at a miniiiium be not a compound of amer at a 
maximum, already formed, with an oily or resinous 
matter. 

I intend to subject these substances to the action of the 
Toltaic pile as soon as leisure will permit me. 

The detonating 38. Mr. Welther, in his paper on amer, considered the 

•ubsiance not a detonating substance it forms with potash as a compound of 
compound of . ° ^ 

amur and nitre, morales of potash and amer. This opinion was founded on 

the fallowing experiment, which is very accurate. He took 
crystallized amer, mixed it with nitrate of potash, evapo- 
rated, and obtained the detonating substance. But I have 
shown above, that the detonating substance is formed with 
muriate of ])Otash, as well as with nitre; and that conse- 
quently the acid of the nitre had no inlluence in the pro- 
duction of the detonating substance. 

WeHhcn^s view This experiment shows at the same time the difFercnce 

of It different jg between the view I have taken of amer in the course 

from tneaii- 

tlK>rV of this paper, and that of Mr. Welther, in his experiments 

on silk. In all the experiments 1 have described, it ipay 
have been observed, that the amer did not yield its nitric 
acid to any substance, that it acted on the bases by a re- 
sulting affinity, and that consequently nitric acid was a prin. 
ciplc necessary to its existence; whileMr. Welther consider, 
od amer as a substance sui generis^ which became detonating 
only by combining with nitrate of potash. 

Mordti’s new 39. The new acid, which Mr. Moretti speaks of having 
obtained by distilling indigo with nitric acid (7), appears 
to be nothing but amer at a maximum ; at least the properties 
he ascribes to it belong to the latter compound. 


VH. 4nalysh 
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VII. 

Analtfsifi of Hedge Hyssops Gratiola Officinalis^ of the 
Order Bignonia of Jussieu: by Mr. Vauquelin*.- 

TTiIE experiments, of which I am about to gi?e’an account, Obiectof th* 
were instituted for the purpose of ascertaining the nature gf 
the purgative principle of hedge hyssop. 

1. The expressed and filtered juice of this plant has but The expresscft 
little colour, compared with that of many other vegetables. 

Its taste is acrid and bitter, it is rendered very slightly 
turbid, by heat, or by aqueous infusion of galls, wliich in- 
dicates, that it contains but a very small portion of animal 
matter. It has also but little acidity f-. 

2. Subjected to distillation, it yielded a water void of DistillerJ. 
taste, and in which nothing was detected by a considerable 
number of tests. It contains, therefore, no principle, that 

is volatile at the temperature of boiling water. 

3. The juice being evaporated to the consistence of an Extract tr«*ated 

extract, and treated w’ith alcohol, the greater part dissolved alcohol, 

in it. That which did not, wa^s higher coloured than the 

other, and insipid, or with very little taste: a proof, that this 
property pertains to the part soluble in alcohol. The alco- 
holic solution, being evaporated to dryness, left a brownish 
yellow substance of extreme bitterness. 

This substance, being treated with water, imparted to it Alcohoju 
a pretty deep brown colour, and a bitter taste; ^^-'^ving a 
soft substance, drawing out into strings like a resin, and 
the taste of which, at first sweetish, was afterward extra- 
ordinarily bitter. Though this substance appeared to be 
insoluble in water, yet it dissolves in a large quantity of this 
fluid when heated. 

The alcohol therefore had dissolved two substances from Twosubstjnccs 
the extract of hedge hyssop, a resin, and a matter soluble 

♦Ann.deChim. Vol. LXXII, p. 19^. 

■fin plants that contain an acrid principle there is generally^ 
little or no animal matter ; as if these substances were incompatible, 
or the circumstances favourable to tlic formation of the one were 
not suitable for the formation of the other. 



>XALy«Tft or HEDGE HtTPlOP, 


m 

in H'ator. Beside the bitter taste of the latter, it has consi- 
derably pungency, owing to the salts it contains, the nature 
•of which will be made known below. 

The resin made It appears to bc these salts, that communicate to the resin 
the faculty of dissolfing in water more abundantly: for, 
once divested of them, it is much less soluble in this tluid.. 
Action of re- This resinous substance, while dissolved in water, was 
Sution^.^^ ^ exposed to the action of various tests, which exhibited the 
following effects : 

1. Oxalate of ammonia rendered the solution slightly 
turbid. 

2. Nitrate of barytes produced no change. 

Muriate of platina formed a small quantity of atriplesalt. 

4. Nitrate of silver threw down a very copious yellow 
precipitate, part of which was soluble in nitric acid, and 
the remainder had all the appearance of muriate of stiver. 

5. AVith acetate of lead it gave a brownish precipitate, 
completely soluble in nitric acid. 

C. Litmus paper was pretty strongly reddened by it. 
Calcliied. 7. Part being evaporated, and calcined in a platina cru- 

cible, exhaled a very acrid and p\ingcut matter; after which 
it was converted into a very bulky coal, with a taste some- 
what alknliiie. 

Tlip coal lixiv The lixivium of (his coal, being evaporated, yielded crys- 
tills, that tasted like muriate of soda. These crystals, 
when treated with dilute sulphuric acid, effervesced briskly; 
which proves, that they were mixed with an alkaline car- 
bonate. 'J’he solution of these crystals, evaporated to dry- 
ness, calcined, and redissolved in water, yielded sulphate 
of sodj, miAed with a small quantity of sulphate of 
potash. 

Thc?c results prove, that hedge hyssop contains muriate 
of soda, and another salt with base of potash, the acid of 
which is of the vegetable kind, since it was destroyed by 
hca<^, and loaves carbonic acid in its stead. 

It lb to be presumed, ttiat this acid is the malic, or the 
acetic; for the salt comj)osedof it was dissolved by alcohol, 
and its solution, even when greatly concentrated, afforded 
no nitrate of potash ; the only salt be«:ldes, that would 
have dissolved in alcohol, and been decomposed by heat. 

Tba 
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The matter insoluble in alcohol, that has been mentioned Matterlnsolubls 
above, had no taste, and was rcdissolvod entirely by water, 
to which it gave a viscous consistence, as a gum would have 
done. 

To satisfy myself whether it were really a gum, I digested 
.it in hot nitric acid, which soon took away its colour, and 
dissolved it. The solution only remained of a light yellow. 

When thus treated by nitric acid, it j icldcd a white tloc- ivoatod with 
ciilent substance, insoluble in water, which I took at first acid, 
for mucous acid; but farther experiments led me to con- 
sider it as a mixture of this acid and oxalate of lime. 

To obtain this white powder separate, I decanted the White powder 
fill pernatant yellow liquid, and afterward washed the resi- 
dnum with small portions of cold water, till it was very 
white; when I separated it by the filter, and dried it. 

This powder had a slight acid taste; and, being diluted Its properties, 
with a little water on litmus paper, it reddened it percepti- 
bly. Placed on a burning coal, itswelled up, grew black, 
and emitted a smoke that stncU exactly like that of sugar 
treated in the same manner. In ammonia it appeared at 
first to dissolve; but soon after a ilocculcut substance form* 
ed in the liquid. 

Having filtered the ammoniacal solution, I added a few 
drops of nitric acid, to saturate the alkali ; and see whe- 
ther the mucous acid, being little soluble, would not fall 
down : but the mixture remained perfectly clear. To the 
. same solution 1 added lime-water, till the slight excess of 
nitric acid It contained was saturated; but no precipitation 
took place. Lastly, 1 mixed a pretty large quantity of 
alcohol with the ammoniacal solution, which produced in 
it no change. 

From these experiments it appears, that the ammonia, 
with which I treated the white powder in question, dis. 

•olTcd no oxalic acid ; since lime-water, added to it, did 
not render it turbid : and also, that it dissolved no mucous 
add, since I could not cause any to reappear. 

Yet it must have dissolved something; for the white Mucous acid 
powder was reduced to a very small quantity ; and 1 am in^« 
olined to believe, both from the external appearance of the 
fiubstaiscc, and from the smell of burnt sugar it emitted 

when 
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irli?n placed on a live coal, that it could be nothiir^r baf 
the mucous acid, notwithstanding 1 found it impossible to 
• demonstrate it. 

Oatalateoflime. As to the substance that was not dissolved by the ammo- 
nia, I satisfied myself by various experiments, that it was 
oxalate of lime. 

VaXate of lime. The presence of lime in this w'hite powder indicates, that the 
alcohol had precipitated with the gum some malate of lime, 
which in fact is not soluble in that liquid. The yellow 
liquor- decanted from the w'hitc powder contained also oxa- 
late of lime ill solution, free oxalic acid, and yellow bitter 
matter: for ammonia threw down from it a white granular 
precipitate; the filtered liquor was afterward rendered 
turbid by lime-water ; and the solution still remained yellow 
and bitter. 

Themucou* The mucous matter of hedge hyssop, which was sepa- 
rated from the bitter principle by means of alcohol, as said 
above, contaiued therefore lime In combination with an 
acid; and probably a small quantity of vcgeto-anirnal matter, 
which formed the ycllo’w bitter matter by the alteration it 
underwent in the nitric acid. 

The green resin The grccii rcsiii of hedge hyssop exhibited nothing pecu- 
liar. Like that of other vegetables, it is soluble in alcohol, 
in alkalis, and in fats. 

Sotuble yrrinci- The experiments 1 have made on hedge hyssop, the chief 
of which 1 have hei;c related, show, that this plant contains 
the following soluble principles, which are consequently^ 
found in its expressed juice ; 1, a gummy matter of a brown 
colour: 2, a resinous matter; which differs however from 
nio«t resins In being soluble in a large quantity of water, 
particular! V when headed; much more soluble in alcohol 
tliun.in water, and of an extremely bitter taste; 3, a small 
qiiunliiv of animal matter : 4, muriate of soda in pretty large 
quantity: and, by a salt with base of potash, which I 
suspect to be a malate. 1 detected the existence of this 
salt by means of solution of platina, and simple sulphate of 
/ al limine. 

SohiVIi'r of:h* appears, that the solubility of the resin is increased by 
the presence of the gummy matter, and of the salts; for, 
when it is freed from these, it can no longer be dissolved in 

water,' 
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'^'uter in bo larg« proportion as it exists in the juice •£ the 
piant. 

The consistence of this sort of resinoid is that of a soft Its properties. « 
paste : but if it be exposed some time to the open air, it 
dries, and becomes friable. Its extraordinarily bitter taste 
has much resemblance to that of colocynth, thoughthe plant^ / 

that furnishes it is not of the same family : it differs from it 
however by a saccharine taste preceding the bitter. 

After having expressed the juice of the hedge hyssop, and Solid substance 
exhausted the magma by water and alcohol, 1 left It three 
days in diluted nitric acid. I then pressed the acid strongly 
through a cloth, washed the magma with water, and added 
ammonia to the united liquors, in whlcbit formed a floccu. 
lent yellow precipitate. As this precipitate showed some 
traces of vegetable matter, t calcined it lightly ; after which 
it dissolved w^th effervescence in muriatic acid, and from the 
solution ammonia threw down a yellow precipitate which 
consisted of phosphate of lime, and oxide of iron. It also 
yielded, on the addition of oxalic acid, a certain quantity 
of oxalate of lime. 

The magma of the hedge-hyssop still contained oxalate of 
lime, phosphate of lime, and iron, which also was probably 
united with phosphoric acid. 

Lastly, the magma, having been burned, left ashes con- 
sisting for the most part of silex, with a little calcareous 
earth and iron. 

, From what has been said there appears no doubt, that The active 
the active and catjiartic principle of hedge hyssqpis the sub. 
stance soluble in alcohol, vrhich I have called a resinoid ; 
since itls the only one in it, that has any taste. Its solu- 
Iiility in water, which is increased by the gum and the salts 
that accompany it, explain why the infusion, and still 
more the decoction of the plant, are purgative, and even 
drastic. 

The violent action of hedge hyssop op^thc animal economy Formerly pro* 
has long been known to physicians ; 'and this no doubt 
the reason, why the sale of this plant has formerly been pro- ^ 
hibited. , This prudent measure, which has fallen into dis- * 
use, ought to be-ft^vived .;. for accidents frequently happen 
SoppLiiiifENT.^yoi.. B b from 
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from the Ignorance of herbalisls, or of those who usethii 
plant, respecting its Tirtucs. 

Tn^ts^ceoflts To mention only one recent instance : a man complain^i 
danger. lug Iq loins, where one of those good women 

' were present, who act gratuitousjy as physicians, and haTO 
a remedy forerery disease ; she adrised him to have recourse 
to clysters of a decoction of hedge hyssop. Uofortii* 
nately he too readily followed the prescription ; for, a few 
moknents after the remedy was administered, he was seized 
with Violent griping pjdns, and these were succeeded by 
evacuations of blood, which continued for more than a 
week ; and, biit for the assistance of a skilful physician, 
who ought to have been consulted before, he would pro* 
babiy have lost his life. 
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VIII. 

On the Causes which influence the Direction of the Growth 
of Roots. jBy T. A. Knioht, Esq, F,R,S. In a 
Letter to the Right Hon. Sir Joseph Banks, Bart- 
K.B. P.R.S*. 

1 HAVE shown, in a former communication, the effects 
of centrifugal force upon germinating seeds; from which I 
have inferred, that the radicles arc made to descend towards 
the earth, and the germes, or elongated plumules, to take 
the opposite direction, by the influence of graritation ; and 
I belieTc the facts I have stated io be sufficient to support 
the inferences I hare drawn t. But the fibrous roots of 
plants, being much less succulent, though not uninfluenced 
in the directions they take by graritation, are, to a great 
extent, obedient to other laws, and are generally found to 
extenJ themselres most rapidly, and to the greatest length, 
whence suppos- w'hatever direction the soil is most favourable: whence 
ed to have per> many naturalists have been disposed to believe, that these 
are guided, by some degrees of feeling and perception, • 
analogous to those of animal life. 


Fibrous roots 
obedient to 
other laws $ 


ception. 


* Phil. Trans, for 1811, p. 209. 
t Fba. Trans; 1800, page 5 : or Joamal, Toi. xiv, p. 409. 
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^ I shall proceed to state some of the laets^ tPpoo wludi Facts on which 

this hypothesis has been foanded ; and others, '^hich 

occurred in the eoui:8e of my own experience, and which « 

are farourablo to it; after which 1 shall eadearour to 

trace the eifecU obserred to the operation of different 

causes* 

When a tree, which requires much moisture, has sprung Roots tending 
up, or beep planted, in a dry soil, in the ricinity of water, 
it has -been obserred, that much the largest portion of Its 
oroots has been directed towards the water ; and that when 
a tree of a different species, and which requires a dry soil, 
has been placed in a similar situation, it has a(lpeared, in 
the direction giren to its reots^ to hare aroklcd the water 
and moist soil. . 


A tree growing upon a wall, at some distance from the Roots from a 
ground, and consequently ill supplied with food and water, on a wall, 
has also been obserred to adapt its habits to its situation, 
and to make very singular and well directed efforts to reach 
the soil beneath, by means of Its roots *. During the period 
in which it is making such efforts, little addition is made to 
its braiiches, and klmost the whole powers of 4he plant ap. 
pear to be directed to the growth of one or more of Us prki. 
cipal roots. To these much is in consequence annually 
•added, and they proceed perpendicularly towards the earth, 

.unless made to deviate by some opposing body: and as 
soon as the roots have attached themselves tO the soil, * the 
brandies grow with vigour and rapidity, and the plant 
assumes the ordinary habits of its species. 

Du Hamel caused two trenches to be made so as to inter. Tree planted in 
sect each other at riglit angles, and a tree to be planted at of two uendlw 
the point of intersection : acid taking up this tree some 
years afterward, he found that the roots had almost wholly 
confined themselm to the trenches, in which the soil of the 
former surface must-have been burled. ‘ 

A trctich, which was twenty fe^ long, six wide, and Carrots and 

about two deep, was prepared in myf arden, in the bottom P^^neps s^wn 
; , * . L . V . on a poor soil 

of which trench was placed a layer, about six inches deep, w^^h a rtcli«uW 

of very rich mould, incorporated with much fresh vegetable 

/ 

" ^ Smith’s Inttoclu^ion to Bdlany. 
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motteh TJiis was eoTored, eighteen inches deep, with light 
and poor loam $ and upon the bed thus formed seeds of the 
common carrot (dbucitr corofo) and parsnep (paHinaca 
jnUiv&J weri sowed. The plants grew feebly till near tiie 
end of the summer, when they assumed a very luxuriant 
growth, grew rapidly till late4a the autumn, and till their 
leares were injured by frost. The roots were then examined, 

, and were found of an extraordinary length, and in fojm 
almost perfectly cylindrical, haring scircely emitted any 
' lateral fibrous roots hito the poor soil, ;while the riei^ mould 
beneath was filled with theim ^ * . 

•t,h«*rs in a rich lu another experiment of the same season, the preceding 
Tb ^ process was rerersed, the rich soil being placed upon the 
'surface, and the poor beneath. The plants here grew rery 
luxuriantly, and acquired a considerable size early in the 
snmraer ; and when the roots were taken up in the autumn, 
they were found to hare assumed rery difierent forms. The 
greater part had dirided into two or more unequal ramifi- 
catlmis, very near the surface of the ground, and those 
which were not thus dhided Capered rapidly to a point at 
the surface of the poor soil, Into which felt of their fibrous 
roots had entered. 

Plants growing Iq other experiments seeds of almost all the common escu. 
^ther lent plants of a garden were so placed, that the young plants 

had an opportunity of selecting either rich or poor soil ; 
which was disposed, in almost every possible way, within 
their reach ; and 1 always found abundant fibrous roots in 
the rich soil, and comparatively few in the poor. 

Beans pbced 10 Xhe following experiment afforded the most remarkable 
result, and OHO the least favourable to the hypothesis, which 
neativ them and j have advanced in a former paper f, and to the conclusion 
Sem! which I shall now endeavoujr to support ; and ther^ore I 
^ think it neqessary to describe it very minutely. Some seeds 
of the common bean (vidafabit)^ tiie plant with which 
fuany former experiments were ma^e, were plaeed upon the 
eurfuoe of the mould in garden pots, in rows which were 
^ about four inches distant from each other. A grate, formed 
of slender bars of wood, was then adapted to die surface 

• Pbll. Trans. ISOfi, page or Jonrual, vol. xtv, p;40n. 
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each pot, bo as to. prevent both the monld and the leedf 
falling out, in whatever position the pots might be placed : 
and the bars were so disposed, as not at all to interfere 
with^he radicles of the seeds, when protruding. ^ The pots 
were then directly interted: and the seeds were conse^ 
jquently plac^ beneath the mould; but each seed was so far 
depressed into the mould, as to be about half covered ; by 
which means each radicle, when first emitted, was in con- 
tact with the mould above, and. the air below. Water was 
then Introduced through the bottom of the inverted pot, in 
sufficient quantity to keep the'mouid moderately moist ; and, 
the pots being suspended from the roof of a forcing house, 
the seeds soon vegetated. 

In former experiments wherever the seeds were placed The radicles 
to vegetate at rest, the radides descended perpendicularly and* ^ 

downward, in whatever direetiim they were first protruded ; shot up fibres 
but under the preceding circumstances they extended 
zontally along the surface of the mould, and in contact with 
it ; and in a few days emitted many fibrous roots upward 
into it: just as they would have done, if guided by the 
instinctive faculties and passions of animal life; aud as I 
concluded before 1 made the experiment that they would 
do^» under the guidance of much more simple laws, the mode 
of operating of which I shall endeavour to explain. 

Whatever be the machinery, by which the sap of trees Ascendini^ 
is raised to the extremities of their branches, it -obvious, 
that this machinery is first put into action by the stems and stems and 
branches, and not by the roots; for the graft or bud, 
ever It has become fully united to the stock, wholly regu- < 

lates the season and temperature, in which the sap is to be put 
in motion, in perfect independence of the habits of the 
stock ; whether these be late or early; |f all the branches and the quan* 
of a tree, exclhsiTe of one, he much shaded Ijfy coutiguous JhL ablhty to^ 
trees f, or other objects, the branch which is exposed employ it, to 
tp the light attracts to itself a large poTtiou of the ascend. ^ 

ing sap, which it employs in the formation of leaves and 

• 'Phil Traits. 1806^ p. I : or Journal, vol. xiv^ p. 409. ^ 

t Phil. Trans. 1805 and 1809 : qr Journal, vol. xii, pp. 233, 308 ; 
vol. xxv,^p.ai8« 

vigorous . 
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Tigorous aniKiil shoots, n^hile the shaded , branches becoiila 
languid and unhealthy. The motion of <the ascending current 
^ of sap appears therefore to be regulated by the ability to em.f 

ploy it in the trunk and branches of the tree; and this current 
passes up through the alburnum, from which substance the 
Pro er food buds and loares spring. But the sap, which gives existence, 
enables the root to, and feeds the root, descends through the bark*^: and 
employ rtie"de- operation of light give ability to the exposed branch to 
scending sap. attract and employ the ascending or albumous current of 
sap, it appears not improbable, that the operation of pro^ 
per food and moisture in the soil, upon the bark of the 
root, may give ability to that organ to attract and employ 
the descending, or cortical current of sap ; and if this be 
the case, an easy explanation of all the preceding pheno- 
mena immediately presents itself. 

Descent of roots A tree growing upon a wall, and unconnected with the 

from a tree'on garth, will almost of necessity grow slowly, and as it must 

a wnll account- ’ , , . . 

edfor. be scantily supplyed with moisture during the summer, it 

will rarely produce any other leaves, than those which the 
buds contained, which were formed in the preceding year. 
Some of the roots of a tree, thus circumstanced, will be less 
well supplied with moisture than others, and these will be 
first affected by drought : their points will In consequence 
become rigid and ineypansible, and they will thence gene, 
rally cease to elongate at an early period of the summer. 
The descending current of sap will be then employed In 
promoting the grow.th and elongation of those roots only, 
which are more favourably situate, and these comparatively 
with other parts of the tree, will grow rapidly +. Gravi. 
tation will direct these roots perpendicularly dow'nward, 
and the tree will appear to have adopted the wisest and best 
plan of connecting itself with the ground : and it will really 
have employed the readiest means of doing so, as effec. 
tively as it could have done, if it had possessed all the feel, 
ings and instinctive passions and powers of animal life. The 

t 

/ • Phil. Trans. 1809, p. 169: or Journal, vol.xxv, p. 118. 

+ We do not find here, however, "the proper f^d and mois- 
ture,” to " give ability to the root to attract and employ the de- 
scending or cortical current o^p.’* C. • f 
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subsequent Tigorous growth of such a tree is the natural 
consequence of an improTed and morq extensive pasture* 

When the seeds of the carrot and parsnep, in the expo* Grovrth of the 
riments I have stated, were placed in a poor superficial soil, 
but which permitted the roots of the plants to pass readily explained in 
through it, these were conducted downward by gravitation ; 
while the plants grew feebly, because they received but 
little nutriment* The roots were In a situation analogous 
to that of the stems of trees in a crowded forest; and 
when the leading fibres of the roots came into contact with 
the rich mould, they acquired a situation correspondent to 
that of the leading branches of such trees, which are alone 
exposed to the light. The form of the roots of the plants 
was consequently long, slender, and cylindrical, like the 
stems of such trees. The roots of the one required the 
actual contact of proper soil and nutriment; and the 
branches of the other required the actual contact of light, 
to promote their growth. 

When, on the contrary, the seeds of the preceding species and in thv 
of plants were placed in a rich superficial soil, their situa- 
tion was analogous to that of a tree fully exposed, on every 
side, to the light; the branches of which would be extend, 
cd, in every direction, immediately above the surface of 
the ground : and as the fibrous roots of the plants came 
into contact with the subsoil, which was not well calculated 
to promote their growth, their situation became analogous 
to that of shaded branches ; and they consequently ceased 
to extend downwards. The fibrous roots of a tree, under 
similar circumstances, would have extended along the 
lower surface of the favourable soil ; but after these roots 
had much increased in bulk, they would be found partly 
compressed into the subsoil, however poor and unfavour, 
able, provided it contained no ingredients actually noxious. 

In obedience to similar laws, the roots of an aquatic tree Growth of 
will not extend freely in dry soil, nor those of a tree which 
requires but little moisture in a wet soil; and on this ac- muisturs. 
count the roots of the one will appear to havp sought, an^ 
those of the other to have avoided, the contiguous water 
though both, in the first peripd of their growth, pointed 
their roqts alike in erery directioii. 


HVhea 
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Explanation of When the seeds of 4:1ie bean, i/i die. experiments I hRTO 
Se described, were placed to vegetate beneath the mould of rq 

^72. inverted pot, a sufficient quantity of moisture was afforded 

by the' mould, to occasion the protrusion of the radicles x 
but as soon as the under points of these had penetrated ‘ 
through the seed-coats, their surfaces were necessarily ex. 
posed to dry air, and were consequently rendered rigid and 
,inexpansible; ^while their upper surfaces, being in contact 
with the moist mould, remained soft and expansible. If 
both the upper and lower surfaces of the radicles, at their 
points, had been equally well supplied with moisture, gra- 
Titation would, have attracted the sap to the lower sides^ 
where new matter would have been added ; and the radicles 
would have extended perpendicularly downward, as in for- 
' mer experiments ; but the influence of gravitation was,, to u 
great extent, counteracted by the effects of drought upon 
the lower sides of the radicles, nearly as it was counteracted 
by.centrifugal force, when made to act horizontally*. 

As soon as the radicles bad acquired sufficient age and 
maturity, efforts were made by them to emit fibrous roots ; 
when want of proper moisture on the lower sides prevented 
their being protruded, in any other direction, except up- 
wards. In this direction therefore they were alone emitted, 
"(as I was confident that they would before I began the ex- 
periment) and having found proper food^and moisture iii-thc 
pots, they extended themselves upward through more than 
half the mould, which these contained* 

Theexpiiriment experiment was repeated^ and water was so con- 

tepeated with staotly and abundantly given, that every part of the radicles 
was kept equally wet; and they then became perfectly 
obedient to gravitation, without being at all influenced by 
the mould above them. 

SuTt>hates of experiments,' pieces of alum and of the sul- 

alum, iron, and phates of iroo and copper were placed al^ small' distances 

^©dc the** perpendicularly beneath the radicles of germinating seeds, 

growth of roote of different species, to afford an opportunity of observing, 

but by actual whether any efforts would be made by them to avoid 
contact. 

j^oisons; but they did not appear to be at all influenced, 


Phil. Trans. 1806, p. 6: or Journal, vol. xiv, p.,411. 

except 
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IHtGept , by actual contact of the injurious substances. The Food and moit- 
growth of Jheir fibrous lateral roots was, however, qu'ire con*tact 
▼ioHsIy accelerated, when their points approached any to promote 
considerable quantity of dccojnposing Tcgctable or animal • 

matter : and when the growth of the roots was retarded by 
want of moisture, the contiguity of water, in the adjoin. . 

<in'g mould, thpugli not apparqntly in actual contact with 
them, operated beneficially : hut I had reason to suspect^ 
that the growth of roots was, under these circumstances, ^ 

promoted by actqfil contact with detached and fugitive 
particles of the decomposing body, and the evaporating 
water. 

The growth and forms assumed by the roots of trees, of 
every species, arc, to a great extent, dependent upon the by^ht 

quantity of motion, which their stems and branches receive motion im- 
from winds; foftheefiects of motion upon the growth of 
the joot, and of the trunk and branches, which 1 have de. 
scribed in a former memoir, are perfectly similar^. What- 
ever part of a root is moved and bent by winds, or other 
causes, an increased deposition, of alburnous matter upon 
Ibat part soon takes place; and consequently the roots, 
which immediately adjoin the trunk of ,an insulated tree, in 
an exposed situation, become strong and rigid ; while they 
diminish rapidly in bulk, as they recede from the trunk, 
and descend into the ground. By this sudden diminutiun iior.ee trr^Rs 
of the bulk of the roots, the passage of the descending 
sap, through their bark, is obstructed; and it in consequence more secure; 
generates, and passes into many lateral roots ; and these, 
if the tree be still much agitated by winds, assume a similar 
form, and consequently divide into many others. A kind 
of nct-work, composed of thick and strong roots, is thus 
formed, and the tree is secured from the dangers, to M'hlch 
Its situation would otherwise, expose it. 

In a sheltered valley, on the contrary, where a tree iswbiir sWolterctl 
jurrounded and protected by others, and is rarely agitated 
by wjnds, the xoots grow long and sjendcr, like the stem slender roots, 
and branches, and comparatively much less of the circiilat. 

|ng fluid 'is expended in the deposition of alburnum b^ 

/ 

* Phil. Trans. 1803, p. 7. 

neath 
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ncath the ground, and hence it not unfrequently happens,* 
that a tree, in the most sheltered part of a ralley, is up* 
rooted; while the exposed and insulated tree, upon the 
adjoining mountain, remains uninjured by the fury of the 
storm. 

Plants void or In all the preceding arrangement, the wisdom of nature,, 
p^srorT^ana-** admirable simplicity of the means it employs, are 

iogous to those conspicuously displayed; but I am wholly unable to trace 
©f animal life. existence of any thing like sensation or intellect in the 
plants: and 1 therefore venture to conclude, that their 
roots are influenced by the immediate operation and contact 
of surrounding bodies, and not by any degrees of sensation 
and passion analogous to those of animal life ; and 1 reject 
the latter hypothesis, not only because it is founded ui>oil 
assumptions, which cannot be granted, but because it is 
insufficient to explain the preceding phSnomena, unless 
seedling plants be admitted to possess more extensive in- 
tellectual powers, than are given to the offspring of the 
most acute animal. A young wild-duck or partridge, when 
it first sees the insect upon which nature intends it to feed, 
instinctively pursues and catches it; but nature has given 
to the yoqng bird an appropriate organization. The 
plant, on the contrary, if it could feel and perceive the 
objects of its wants, and will the possession of them, has 
still to contrive and form the organ by which these are to 
be approached. The writers, who have contended for the 
existence of sensation in plants, appear to have been sen- 
sible of the preceding and other obstacles, and have all be- 
trayed the weakness of thdr hypothesis, in adducing a few 
facts only which are favourable to it, and waving wholly 
the investigation of all others. 

In the description of the preceding experiments, I fear 
that I have been tediously minute; but, as I have selected 
a few facts only from a great number, which I could have 
adduced, I was anxious to give as accurate and distinct a 
view of those I stated, as possible.' 

/ I am, dear Sir, 

with great respect, 

sincerely yours, 

THOS. AND. KNIGHT. 

IX. On 


Bomtofif Jun. 15 , 1811 . 
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IX. 

On the mudlaginous State of Distilled Waters: by JIfr. 

Bucholz 

It is well knowB, that distilled waters spoil more or less waten 

quickijj. They become mucilaginous, deposit a do ecu lent 
sediment,* lose their smell and taste, and often acquire a 
fetid smell and putrid taste; all w-hich appears to take 
place most frequently in waters destitute of essential oil. 

It is known too, that this change proceeds more rapidly Circumstanres 
in proportion as the water contains but little oH; and 
the distillation hare been performed hastily, the tiocculent 
sediment forms presently after, as in elder- flower water, 
linden water, &c. 

Distilled waters spoil equally in open vessels, and in ves- They spoil ia. 
sels closely stopped: but the change takes place 
speedily in very close vessels. 

We have two questions then to solve: What is the cause 
of this alteration ?. And what arc the means of obviating it? 

As waters distilled with the greatest care undergo this Tiic oil sup- 
change, ^t may be suspected, that the oil is decomposed, 
and converted into mucilage +. Bauhoff’s experiments tend 
to support this opinion. He dissolved in common distilled 
water, essential oil of peppermint, of fennel, of lemons, 
and of valerian. These waters, which were perfectly 
limpid, were k'ept in closely stopped bottles at the common 
temperature; and in a few weeks they became turbid, let 
fall a tiocculent, mucilaginous sediment, and lost their 
smell. 

A fetid smell however does not always indicate the total But th^y mar 
disappearance of the essential pil. Bauhoff examined some 
spoiled rosewater, that had been kept in a close vessel, destroyed. 

The surface of this water was covered with a blgck pellicle, 

♦ Ann. de Chim. vol. Ixiii, p. 90. Abridged from TromsdorfTs 
pharmaceutical Jouinal, by Mr. Vogel. 

f. This appears inconsistent with what is said in the first para-''^| 
graph. In the experiments of Bauhoff^ that fo!loW| as the term 
dissolved is employed, no doubt sugar or mucilage was used as an 
iiitermedjfjm for uniting the oil and water. C. 

and 
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contain no 
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spoil. 


The author’s 
theory 


I 


Green matter in 
distilled water. 


and Jts smell resembled that of sulphuretted hid rogen^gas. 
Being left u few weeks exposed to the open air, the fetid 
sxp^il vanished, and was replaced that of roves.*. Somf, 
rosewater, the ])ulrefaction of which was very evident, re« 
covered its smell by the addition of a little lime and iron. 

It appears certain therefore, that the oils in distilled 
waters change their nature. 

Waters, . that have been distilled with too strong a heat, 
contain lest oil ; which would seem to prove, that a part of 
it has undergone some sort of alteration. 

But there are waters, that contain no essential oil, as 
those of elder-flowers, borage, nettles, &c. These wafers 
probably carry up in distillation volatile odorant principles, 
which approach the nature of essQptial oils, and are de- 
composed still more easily. 

But howbre these principles converted into mucilage? 
As the flocculent matter forms more commonly in well 
stopped buttles, than when exposed to the air, this qucs.r 
lion may be easily answered. 1-t b well known, that es- 
sential oils exposed to the air are converted into resins.. 
This cannot be employed to explain the phenomenon. We 
roust suppose then, that the oil, in passing to^the state 
of mucilage, loses a part of its hidrogen; or that the oil 
becomes mucilage by uniting with one of the constituent 
principles of water, which however appears less probable. 
Perhaps it may be suppo^d, that the nitrogen of the air 
combines with the^oil, oipwith the volatile odorant prin- 
ciplcs, to form mucilage. 

An analys^is of the flocculent matter would tend to elu- 
cidate this point. However the remark made by Priestley 
and Sennebier would still remain to be explained. They 
both observed'a green matter in distilled water exposed to tho 


Freezing ad- * Nacliet, professor at the School of Pharmacy, long ago 
vantageous to remarked, that distilled waters, which had d)een frozen, acquired 
distilled waters. ^ j^ore powerful smell, and kept longer. He observed this to be 
particularly the case with balm, mint, and orange-flower water. 

f The experiment of BauhofT, given in the text, tends to confirm 
the opinion, that the change is not owing to a decomposition of the 
essential oil, C. 

rayn 



Analysib'of kmrimini , 


3 ^ 

nys of tlie sun in vessels slightly coTered. Sennebier found ^ > 

in this substance a number of small worms; 

The second question remains, that of preventing distilled Best meihod of 
waters from spoiling. To prevent this inoonvenience as far ed^Jjraiefs. 
as possible, they should be kept in an aify cellar, in wide- 
mouthed vessels, covered with a paper. Once a month the 
paper should be taken off to renew the air^t the surface. 

It is advisable, to have these waters In the most concen- 
trated state possible, so that their surface may be covered 
with a stratum of the volatile oil of the vegetable, which 
may afterward bo separated by filtration. If the spoiling of 
distilled waters cannot wholly be prevented by these mcansi 
it may at least be deferred. 


X. 

A nezo Analtfsis of Ambergris: by Mr. Bucuolz ♦. 

T*HE author, first reviews the various analyses, that have Various anrf. 
been made of ambergris, and gives a comparative table of 
results obtained by modern chemists, namely by Rose, Juck, 
Boiiillon-Lagrange, and Proust. Ue then subjected amber- 
gris to the following experiments. 

Water distilled from ambergris acquires a slight smeli of 
this substance, without containing an oil. 

Pure alcohol dissolves ambergris entirely, except a small 
quantity of black pulverulent matter. It dissolves a much 
larger quantity, if assisted by heat ; and lets none fall on 
cooling. The liquor jp then of a reddish brown f . 

• Ann, de Chim, vol. Ixiii, p. 95. Abridged from Troinins- 
dorfTs Pharmaceutioal Journal, by Mr. Vogel. 

t When ambergris is Jreated with a small quantity of boiling 
alcohol, and the liquor filtered while hot, a yellowish white 
grumous substance is precipitated. If Mr. Bucholz did not observe 
this, it was probably owing to the small quantity, on which he 
operated. He employed only 20 grs. of ambergris to six drachnisq 
of alcohol, which he calls a ^saturated tincture. Rouillenm 
Ltgravge. 
i 
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•tiler. 


potash^ 


and oils. 


Considered as a 
.peculiar prin- 
ciple. 


Kthcr dissolves it cold, and also leaves the black matter* 
This solution is not precipitated either by alcohol, or by 
water. 

Caustic potash, whether dry or dissolved in water, cotn- 
bines very difficultly with one part of ambergrM. This spar- 
ing solubility in potash may be employed as a test, to .distin^ 
guish true ambergris from spurious. 

. Oil of tarpentinc and oil of almonds dissolve ambergria 
Tcry well, if assisted by heat. 

Instead of boding amb'-.rgris to be a compound of adipo* 
cere, resin, benzoic acid, and carbt. iceous matter, agree- 
ably to the results of Mr. Bon iilo^-I '* orange*, the author 
considers it as a substance s'jii In tht recapitula- 

tion of his pap^r, he ex presses liiinsolf thua ambergris 
is a peculiar cofii pound, which is a edirn between wax 
and resin ; ditfering from both in ^h( manner In which it 
comports itself with alki is; and a )iea ^.ing the resins, 
in alcohol dissolving a larger quantity of it ^han of wax, and 
In having a resinous aspect when it is cooled after having 
been incited. The author proposes to call it the ambrjf 
principle 


* See Journal, vol. vi, p. 17D, ' 

+ If a draelim of ambergris be disso. /ed in tw^o drachms of boil- 
ing alcohol, and the liquor fiUered while hot, it lets fall on cool- 
ing that substance, which 1 have con' pared to avipocere, because 
it approaches it nearly in its properiie The supernatant fluid is 
rendered turbid by water, and redden a weak .nfusion of litmus. 
This property is owing no doubt, as I nav. .,aid in a former paper, 
to a small quantity of resin which it _ ins. I did not think It 
right therefore, to increase the numb . i/riiew siibs**^ 'ces unneces- 
sarily, by giving to the mailer precipitated from tne alcohol the 
jjame of ambry principle ; 1 was satisfied with considering it as in- 
Benzoic acid termediate between resin and wax. As to the benzoic acid, 1 must 
probably from (confess, that I have found none in several specimens of ambergris, 
^ * which I have analysed since. This leads to the suspicion, that 

there are manufactories of ambergri*, as there are of castor. 


XL Process 
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XI. 

Process for preparing pure Phosphoric Acid: by JIfr. 

Martres, Apothecary at Montaubany and Member of 
several Societies 

.While physicians devote their studies to the search improTcmentt 
after ticif means of alleviating the siiifeTings of mankind, 
it is the doty of apothecorier to second their efforts, by en- 
deavouring to simplify or Improve the preparation of medi- 
cines. 

Dr. Lasalle, of Montauban, having employed the phos- Phospliork- acM 
photic acid with success in toe treatment of some diseases, 

1 endeavoured 'h £>upply hio. with it i cry pure, in a little 
lime, and without danger, by a process, which I have 
found to succeed completely : being fully convinced, that 
we cannot vely "^ith entire confidence on preparations, that 
come to in thw o:diitary way of trade. 

Wemayproctcj isi six different ways, to obtain pbos- Methods nf 
photic acid ; bnl five of them arc not very easy of execution, it. 

and the producl is almost always contaminated with phos- 
phorous acid. 

The sixth, pointed out by Lavoisier, yields a pure ph os- improved 
phoric acid, but exposes the operator to some danger. This 
therefore it is desirable to obviate; which I have effected 
by means of an apparatus, that I shall describe before 1 
give an account of my process. ' 

The neck of a retort, placed on a sand-heat, is to be Appara^jtus. 
Introduced into the mouth of a receiver, the second neck of 
this receiver into the mou^h of another, and the second 
neck of this Into a :L'urved adopter, the mouth of which 
opeps in a vessel of water, so as to answer the purpose of 
a tube of safety i. 

The apparatus being thus arranged, 32 gr. [494 grs.] of Process de.. 
phosphorus are to be put into the retort, through its tu- sunbed, 
bulure; and an equal weight of a mixture consisting of 

• Ann. de Chim. vol. Ixxiii, p. 99, * ^ 

f The atmospheric air expelled from the receivers by the nitron^ 
vapours escapes from the mouth of the adoptei:;, which may after- 
ivard bAstopped. 

, i equal 
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equal parts of concentrated nitric acid and distilled water* 
A' tube of 'safety is then lo be introduced into the sanie 
aperture, so thatits toothed extremity shall reach the bot- 
tom of the retort. The apparatus is then to* be luted^ and 
dried. 

The process is to commence with heating the sandbaSi 
tilt the liquor boils, and the phosphorus melts. . A quantity 
of * nitric acid is then to be poured into the funnel, sufficient 
to produce a level, without flowing into the retort. 8 gr* 
1^123*5 grs.] of the.same acid are then to be added; which, 
by their weight, force into the retort an equal quantity of 
the liquid, part of which still reniains in the tube, without 
touching thd phosphorus. 

The phosphorus, retained at the bottom by its specific 
gravity, attracts the nitric acid, but, as it receives only a 
licnall quantity at a time, the combustion is slow, and ef- 
fected without danger. 

Iti proportion as the nitrous vapours in the retort du 
mini8h5 a ^resh portion of acid is to bh poured into the 
funnel ; and this is to be repeated, till the phosphorus is 
completely oxigenafed. 

Quantify of perfect combustion of 33 gr. [494 grs.] of 

niiric acid phosphorus, 1 have employed 138 gr« [1977 grs.] of con- 

required. - acij. 

or 193 gr. [3965*5 grs.] of what is conu 
monly called fuming nitrous acid. 

By operating in this manner, we obtain phosphoric acid, 
mixed with nitrous gas, and a quantity of superfluous liquid, 
from which it is to be freed by evaporation. This process 
takes more time with a retort, than it would with a matrass ; 

. but the operator is not exposed to inhale the nitrous gas. 
The liquid residuum should have the consistence of a thin 
sirup, andleave.8treaks.on the glass, as milk or oil would do. 

If the process 1 have just described produce pure phos- 
. phoric acid ; ' if my simple and ready apparatus secure the 
operalor.from the nitrous fumes, and the accidents that might 
' be occasioned by the exj[>losion of the vessels ; this apparatus 
pud this process will no doubt be adopted, and perhaps not 
f'be thought uninteeestiog to those, who are engage^ in 
chemistry. * 
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71 
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Chemistry, l^turm in, 239 
Chestnut-tree, Spanish, nmn^gement - 
of, 20j2 ' ' 

Chevreul, M. on the bitter substapees 
formed by the action of nitric acid on 
indigo, 351 

Chimneys, apparatus for cleansinit, 349 
Chinese gong analysed, 307 
Chladni, M. hi$ method of estimating 
the transmission of sound, 104 
Chrestien, Dr. 248 
Ckric, Mr. J. 155, 358 
Clemeat, M. 193 
Clennel, Mr. 240 
CKft, Mr. IfS 

Cloud, Mr. J. on the discovery of pal- 
ladium in a>nativo alloy of gold, 137 
Clouds, natural history of, 35 
Codling, a new species of, 77 
Conessl bark, 279 , . . 

Cooke, Mr. 300 

Copper employed as a precipitme of 
silver, 318 

Corston, Mr. W. his account of a sub- ' 
stitute for Lei^oia plait, for , liats 
&c. 273 

Crotch, Di. W. 239 
Curaudau, M. on the simple nature of 
oximuriatic gas, 157 

D'. 

Dalton, Mr. 169, 270 
D’Arcet, M. 13—1'Iis analysis of the 
cement of an antique mosaic, found 
at Rome, 140. 

Davy, Dr. H. 157, 26 1--Hu theory re- 
specting oximuriatic gas defended, 28 
Davy, Mr. John, 135, 228— His ac- 
count of a new gas, with a rep|y to 
Mr. Murray's last observations on 
aximuriatic gas, Answered, 226 
peatb, how produced by poisons, 295, 
324 

DeeandoDe, M. on* tiie inclination of 
the stems of plants toward the light, 
144 

Decay in ships, means preventing, 
S97 '• 

S>tdaroche, 
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ndimtiMm *toM« 

from, on the tame tatject, 192 
Belile, Mi d34 

De Luc, M- on ^ of w* 

paui^ 169 

Distilled waters^ how to presenre, 379 
Donkin, Me. B. Dcseripttoti of his in- 
stroment fisr osccrtainUig the Tclncl- 
ties of machineiy, 121 
Drugsof the East Indies, 27$ 

Pry^rot in timber, 287 
Du Hamel, M. 371 

£. 

Eastlndijesj directiajiis for tsildUig to», 
and from, 159 
Fxhoes, see Aepustiosh 
Edgeworth, K* L. Esq. his description 
of a spire of a new construction, 241 
Electricity of the clouds, 119^ 62 
Ellis, Mr. his method qf pockiiig plants 
and trees, forexporiatioiii 340 
l&uolation of vegetables and plants 144 
Evaporatton, theory of, 48 
Ewbank. MlQ.27 

F. 

Farcy, J. Esq. on the nature of those 
meteors commonly called shooting, 
stars, 285 

* Ferquharson, Mr. J. J. 337 
Fe^er bark of the East Indies, 276 
Fibrin, constituent principles of, 73 
Figuier, M. hisanalysisof the water of 
•U85at,'79 

Filings of iron, machine for separating, 
itota thbib of other metals, 127 
Ikiids, passage' of, m attimid bodies 
173,299- 

Fontana, Abb6,» 324-*-His expeffments 
with the poisonous upas of Jata, 381 
Ibatskne, aicldtect of the Loum, 
.Ifi : 

Forces, repuliHn, ttmiMonlightt^ 191 
Fepchif ^ttsneninoag^tiin ionfoAS) 147 ^ 


the. ^qndeMiovnas on *o i9di An- 
62^^Airiiwes to" Ids inquirf re- 
lative to the migration cC swfjyiowBs^ 
913—^0 the peculiar appeamnoo nf 
those meteors coBmanlf called sbool* 
>hgsUrsl31i-rm4?sc oils 283 
Fourcroy, M. 331 
Fw^roy, and VauqneUnyMnssrs. foeis 
analysis of human boSns 2S6 p«-4)ii 
amer, 356 
Franklin, Dr. 103' 

Fruits cultivated by^ the Romans, noir 
in our gbrdensj, 151 

old English, list of, 153 

Furnaces, iron, si)eir sublimed in, 74. 

G. 

Gall, animal, preparation of, in a eOn*. 

centrated state, 154 
Gallaud, M. 217' 

Galvanism, 157, 183 
Gas, acid, a new, 28 
Gas, oatniUrlatiA, disquisition on, 28, 
157— On the conversion of catboma 
oaclde into carbonic acid,, by it, 226 
Gas^, specific heat of, prise question, 
on, 78 

Gatcombe, Mr. 175, 296 
Gaub, eatractof, 280 
Gay-Lussac, M. 267*«His experiments 
on the velocity of sound, 103— .On 
the precipitation of silver, by copper, 
318 ' 

Oay-Eussac and Thenard, Messrs. 227, 
234— On the analysis of vegetable 
and animal substartces, 66 
Gehlen, M;: 268 

Gerboin and’ Hecht, Professors, 
analysis of the water of^ Niederbrunn,. 
80 

Gilbert, Messrs, 269 . " 

Good, T; M. Esq. 239 
! Gong, Chinese^ analysis of, 307 
I Gold, native alloy ofy 1^7— Pvepaim* 

^ tions of, for medical Use$A248 

1 Gough, Mr. 'J.ontfie plac^bfasound 
produced by a murical "string, 321 
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Hw Itomitis^ 149 
Gfitiol» ofRchudis, ^rndysit of» ^365 
GfbMi of roots, cftuses by wl^ch it is 
^ ^fluenced, 370 ‘ 

Orignoii, M. 74 
Grinittone, H. esq« 76 
Guyton^Morveau, M. lOr-On the art 
of coating' metals with platina, 299 
Gum, ydlcrftF, from Botany Bay| ana- 
• ‘ lysis of, 3lb*'> ' 

Gunnery, problems in, 81 

\ «, 

Hall, M. Esq. on chemical attraction, 
193 ‘ 

lliloes, how formed, 43 
Haroourt, Earl, 273 , 

Harrison, Dr. R. 27 

Hassell, Mr. J. his improyeinent in the 
aquatinta process, 220 
Hassenfratz, M* his experiments on the 
transmission of sound, 10v3 
Hatchett, Mr. 293^His artificial tan- 
nin, 351 

HaSy, on zeolite, lAS—His descrip- 
tion of seycral new yarieties of car- 
bonate lime, 189 
Haussman, M. 31(1 , 

Heat, radiant, experiments on, 78, 192 
Ifeat, specific, of gasses, 78 
Hechi, professor, see Gerboin. 

Hedge liyssop, ^analysis Qf,365 
> Heinekin, M. his experiments on the 
decomposition of carbonate ox" potash, 
157' 

Henry, Dr. 262 
Herieourt de Thury, M. 190 
Hippo^raph, an inyentionfpr conveying 
intelligence, 126 

Home, £«£sq . 299^Hls experiments to 
prove that fluids' pass directly foom 
the i^totXAch tp die circulation of the 
blood, and tbenee into the delta of 
tho spleen, the gall-b(addtr, anduri- 
nary bljf^T, without going through 
die th<»&ic4eet, 173 > ' 

Hooker, Mr. 77 


. HeirsburftJ.iJMq.htf directions for «aM- ^ 
ing.to aad/rom thie^Eaft foUef, Jx. 
159 ■ 

Horticulture, 147 , SOS, 904 r'l 
HQS|)Hala,.lMondoo, 4 eotuTes 78, 160 • 
Hothouses,, when introduced Into Eng- 
land, 149 

Howard, Luke, Esq. on the natpral his- . 
tory of the clouds, , 35 — .nSevMeteoro- 
logicaljojurnal. 

H. T. B. qn a mode ef ' ot^nTeying in-: 
telligence from areconnoiiringparty, 

Humboldt, M. Von, 270 , 288 
Hume, Mr. on the production of a 
colour from barytes, 34 
Hurra, correction of a mistake respect- 
ing, 279 

HuUoii, Dr. C. J 34 , 240 

I. 

Ibbetson, Mrs. A. on the hatrs of phntit, 
1 — <On the mechanical powers in the 
leaf stalks, 179 

Imaginary quantities, algorithm of, 209 
Indigo yielded from some* newly dis- 
covered plants, 27 8 ■■ H ctar affected 
by n»!ric acid, 3 f )1 

Intelligence, mode of conveying, 126 
Iton, cast, examination of a white suh* 
stance, found in the cavities of, 74 
Iron filings, machine for seirarating 
from extraneous matters, 127 
Iron spire, on a new construction, 241 

J. 

Juck, Mr. 381 

K. 

it ' ' - 

Kemp, M(. G. his methild^.of pte- 
pqriug a bcaqttful and p^man«»%, 
white for water-colours, 33 
Kennedy^ br..l 34 .. , 

Kirwan, Mr. 26 l 

itlaprbth, M* e^uningtion of dwt 
zeolite 153 — On the analysis ^ a 
* Chlrij^ goUg-gopg, 307 * *f 

, Enight,i^^A.ijq. 77 ,<-<Onthq'forc^^ 
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bouses of the ancient Homaiwj, 
i)eficientin bis 4escriptioa^ the leaf- 
stalk, 179ia^On. potatoes, 204— (in 
the causes which influence the di- 
rection of the gtowth of roots, S70 
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Eanc^tcr, Mr. Jf 273 

Land, wastes improved, 27$ 

Laplace, M. his experiments on sound 
produced in vapou^, 171 
Lasalle, t)r. 383 

Lavoisier, M. 383 ' > 

Laugier, M, his chemical examination 
pf thfe yellow resin of the xanthorrma 
hastilis, and of the resinous cement 
eirployc^ by the savages of New 
]HoHand to fix the stone of their 
hatchets, 310 
Leafstalk of plants, 179 
Le Breton, M. 10 

Lectures, medical and chiruTgical,-m ' 
London, 100— In Bjrastol, 79— 

At the Scientific Institution, 2 vj 9— 
At the Surrey Institntion, 239 
Lejghorn hats, substitute for, 273 
Leslie, Professor, 193 
Lester, Mr. W. hi*, description of a ma- 
chine for washing potatoes and other 
esculent roots, for feeding cattle, 5S6 
Lever, fundaimnul prolperty of the, 
280 

Lewis, 294 

Ley bourn, Mr. T. 240. 

J/Huilier, M. 217 

Light, reflected, a newly discdvei^ 
property of, 9.b— Repulsive forOes 
that act on it, lOl^Pbanomena of, 

' 192— Inclination of ptanis towards, 

U4 ' '■ . 

Lime, new varieties of. the carbonate 
of, 189 ' 

Lydiatt, Mr. E. 3-39' 

.M. N ' 

Machine for washing-roo4* ’ 

, Machinery, inskrumtait. for «certainliig^ 

. iSalttf, In. on a property of reflected 


light, 95— On 4 property df the re- 

pulsive forcestttaf tictdn wjgHt, 16l-ii 

. His iiKfuirieS respeeting 
light, 192 , • 

ManUfactureSj^ lectures on, 240 ' ; 

Marcet, Dr. his experiidents on secAite^^^^ 

135 •' 

Marshall, Mr. G. his new >ethod 'Hif 
constructing sa^h-windc^ 4o as 
be cleaned or repatreTf^vHthont the 
necessity of any person gc4fig on the 
outside of the house, 129 ’ 

Martin, M. his ^periments on eh# ' 
transmission nf sound, 107 ^ 

Martins and swallows, * migtation of, 

213 • . . ' 

Martres, M his process for preparing 
pure phos,>horic acid, 383 ' ' ■ 

Mathematical questions in ** the Lady^s 
Diary,” 240 

Mathematicus on a remar^ble analyiU 
cal anomaly,. 200 
Maynard, Mr. 27 
Mead, Dr. 299 

Metallic filing-s, tnachiue for separaliqgi 
127 ' 

Metals coated with platlna, 292 * * 

Mfteor of May, 1811, account of, 2t6§ 

218 ’ ' 

Meteoric stones, which fell in the yeat.^ 
1810, l/i8 

Mcteorolog'cal Journal, for July and 
August, 64— For August anfl Sep- ’ 

• tember, 142— ‘For September and 
Qctober, 256— For October and No- ^ 
vember, 308 f 

Meteors, called shooting stars, observs- 
lions on the peculiar appearancesW^ 
131, 285 , ' ' ^ 

MigmtlDn of swallows, 213 
Mineral water, see Water. ' ' ^ 

i Minium, native, additionftosthte al^outft 
of, ina former vojipme, 137 
J Moncan, M.312 
Mt^ey, Mr, 179' 

\ Monsi M. Von, his distinotiM oTitiir, 

I ^ 

^ Moore, W.Es^. on the deslructkm of ^ 
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iMMiio ^ thfttgiA, 2SS 
Itottical lectures ia Londoa, 239 
WasM/soynii piMO 0^, 32 1 
MyroiludaiivblMkt of ladijy 

N. 

NItttIdas <m tlie causes of the decay of 
the timber in ships, and the means 
of preventing it, 287 
'^Vew Holland, , resinenis cement used 
bjr ttfeliatitdii analytical examined, 
310 ^ 

K U4 yjjl 9. uiin, anafysis of the water of, 

8(j"' 

HHiic acid, ate Amd* ' 
l^ti»%iiipton, lofd, 838 

' . O- 

Oy of almondi, essentiaU expetimeots 
OB^ 300, a84>!-Ite8t|ItB,. 333^ 

Olive oi^*constituent principles of, 72 
QkpUc acid, jea,Acidr 
Ob-hH, meth^od of preparing, for 
p&teis, 154 

Osnde, carboei% ooneerted into ot^ 
Imnie acid, 28 A 

Jiictng plants and trees for 
fhSe^tii diicoeerad lia m natite id% 



BarkiaiQB, Mo 240 v 

Bsarson^ 1><. G. on the pcopoftiei ^ei 
various kinds of pus, 17» 113 
Paton, M. 3t0 

PhMosophkud leetuMaIn Jbopdoiii 880 
. Phosphate, acid, of (potash, 238 
Phosphoric acid, see Acid* 

Pictet, Professor, his account of the jp- 
peaiance of a fttmUious mateery. « 
Itoiy, leii; 216 

Rait, an improved, for StiRw hats;, 273 
Plants, hairs of, 1-»IncU^t>on of 
stems of, towards the light, 144^ 
Mechanism. and powers of leaf stalks, 
179— Mode of packing, for exporta- 
tion, 339' 

Platina used for coating metah^ 2^ 
Poisons, vegetable, their actioi^ 

324 

P(^, plan for meliorating 
dition of the, 273 
POntin, Dr 261 

Potash, solution of carbonate det 
composed by galvanism, 157— Acid 
phosphate of^ 238 

Potatoes, culture of, 204-7Machinefor 
vfashing, 336 % . 

Poushkin, Count, 293 
Piecipitation of silver by copper, 318 
Proust, M. 155, 351,. 381—His. aR]^* 
gam, 293 

Provost, Professor^ pn the meteor, of 
the 15th of May, 1811^ 218 
Priestley, Dr. 380 

Pus, observations and experiments on. 
It, 113 
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RawUnSy Mr. R. 396 
Kens, Dr. 55 

Resin, common, analysis of, 72-Ydlow, 
of New Holland, analysis of, 310 
^th, Mr. A. 341 

Ritter's expeiittient on the deeompoai- . 

tion of water, 184 
Richter, M. ‘260. 

Eobeirts, Mr. S. fail teciiptSonof anap^ 
paratus used at ^elEeld for cleansing 
chimneys, 349 
Rockets, motion of, 93 
Romans, their forctng-hoUies, 147** 
Fruits cultivated by, 151 
Rondelet, M. 13 

Roots, causes which influence the di« 
rection of' the growth of, 370— Ma- 
chine for washing, 336 
Ross, Mr. J. D. 261, 381— Hts machine 
for separating iron filings from their 
mixture with other metals, 127 
Roxburgh, Dr. on Various drugs hf the 
East Indies, 276 

S. 

Sailing, directions for, 159 
Salisbuiy, Mr. W. his method of pack- 
ing plants and trees intended for ex* ' 
portation, so as to preserve their rege- 
tttive powers for many months, 339 
Sal^, neutral, remarks on the analysis ' 
. of, 260 

Sash-windows on a new ^Struction, 
129 

Saussure, M. on (he properties of va- 
pour, 169 ' 

Scientific Institution, lectures at, 239 i 
Scientific news, 78, 157, 239 | 

Sennobier, M. 380 | 

Scwell,Mr. 179 j 

Ships, means of preservifig ^^^rom decay, ; 

287 • 

Shooting stars, 131, 265 
Silex aubUmed in tron-wotki, 74 
Silver precipitated by copper, 318 ^ 

Simpson, Rev. J, his aocpunt of the - 
Buyknot apple, 76 


Sinclair, SirXROp ; 

Singer, Mr. 0. . 
Smiiliiioii, J. W 
of zecdite, 133«^AddiiiSh^ iih-an- 
coum of native minium^ pilnt^ snei 
former volume, 1S7 
Sound, tiansmliSion of, ^ref^sbUd* 
and air, 103— Pfodnctiofi of in Vd- 
- pour, l€9-^Prpduoet|/by n mniioil 
string, place 32l"'' 

Spun on^a new cohStnicfi^ 241 
Spring-Grove codling, desttipiion oi^ 77 
Stansfeld, Mr.,113 ^ - 

Suis, shooting, peculiavnppeuWncei o4 
l3l, 285 ' 

Stems of plants, their *^inclination 
wards the light, 144 
Stodart, Mr. 294 

Stone, composition fordefending against 
the injuries of the atmosphere, 1 1 
Stones, meteoric, description of tfaoee 
which fell last year in FioMe, 156 
Strauss, M. 293 
Straw liaU, Britisli^ 273 
Struve, Professor, on the eompositiom 
of zeolite, 136 

Stomach, direct communication he* 
tween it and the blood, 173, 299 
Stucco for prfcserving'stone, 10 
Sugar, crystallised, analy^ of, .72 
Sulphuric acid, see Acid 
Sun, illumination of the, 192 ' 

Surrey Institution, lectures at, 239 
Swallows, migration of^ 213 
Sylvester, Mr. commuiucation firom, 
latlve to the mignuion of swaliuws, 
213 

T. 

Tachometer, an histnimeffit .fiir aseer- 
taining the velocities of n^ichinery, 
described, 121 
Tannin, artificial, 351 
‘X.jlor} Or. C. i76 
Theaard,M. 23 4^ *^ S s g GaylLussao 
Thomson, CapUin, extract from his iof • 
book, 2ia 
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«iwii«9, M, 2\r. 

mtmmA>tt t, K <93 

' V. 

t'l^Bor, natunl kistmy «f, 4<>-PnKtuc- 
tioaaiM krtiMmmon of MUndlO) 169 
/^VttttiMKliiSr. 10, l96,S93,a51«..«His 
, diemicig''iKiitBmatioii of a «hite Ala* 

^ fii!d>atatiee, found in tlii» •oa^ ■ 

iDto of the east iron that adheres to 
^ tides of high j^niaces, '74*«His» 
4i^mniiiattoii of leojliM, 'ld3«NOii the 
i Idfalighdtttiune of iMBtaoh, 

«]rperim«*nts on somo prgjwmtions of 
•'iglWd# giSM^ahunua boiips, 

iiiictitret of sulphuric acui and 
aiah^, 61V<M>0aamcr, J^6— On the 
ilUllIgthof Mge hyssops ^G5. 
^VegetahU poisons, 299, 624 
Vegdtable sabsiaiidm, deywcoatioo of, 

m 

Vegetabltt, #<e PUntf 
1|faiehilhoa« Its action on wster, 73 
fTorgirSb huiaialysisof Ad mineral 
' Otater of St Felix de Bagndrc, 79 
VlftitaiiDos of Bouiwl, t381<-»9ee Sound 
IdHASs M g39--pu the amalgam of 
ilieroqi^ bod tdyeri, caUh^ 


Vofcl, M 379 ^ 

Volatile acid, su Acid 

* U ' 

Upa« of .Java, cxiienmenb with, J27 
U8SM» mineral waters of, analyied, 79 

W, 

Washing foeis, niachindfor, 336 
Waste land gendered valuable, 273 
Water, how affected by et gelation, 7t 
— Decompwed by galvanism, 183 
Water, mineral, of Bagnfere, analyhw of, 
79— <>r (fssat, 79— Of Nicderbrunn, 
80 

Watgr colours, improvement in, 38 
WateiW, distilled, mode oi preserving, 
379 

Weather, mdicalions of changes of, 
from observaiKiii of the cloud>, J9— . 
C2^ 

Weither, M On amer, 36'!, 364 
W. H, B. i.iquay (roru, rclaiive to Ae 
economy of ants, 10 
White, a bcaunful and permanent, for 
water colours, jJ* 
uitU>>vs, sishes of, fonstructed so v 
lo be oif vblc of bung cleaned within- 
side ol the house, Ui 
Woodiiood, Ml J 341 
Woorara, c' pcimu ms with, to ascertain 
th" u non ot us no, son, 3J4, 332— 
Utauiis,. doj *** 


Xanthoriiea, of Ncm Holland, desenp^r 
tioii of, dlO 


Zeno, answer to, 9 ) 

Zeolite, cpTOposiiion of, 133s 
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